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EDITOR'S   PREFACE. 


TTIROM  the  date  of  its  publication,  in  1841,  Harris's  "  Principlea 
-'-  and  Practice  "  has  taken  the  first  place  among  Dental  Text- 
Books — a  precedence  which  the  author,  by  careful  revision  of  si'o- 
ceeding  editions,  maintained  for  twenty  years.  In  pursuance  of 
the  author's  plan,  the  present  editor  mode  many  additions,  chiefly 
in  the  specialty  of  Mechanism,  to  the  first  posthumous  edition, 
issued  in  1863  and  republished  in  1866. 

The  great  advances  made,  since  the  death  of  the  author,  in 
Dental  Physiology,  Pathology,  Surgery,  and  Mechanism,  demand 
now,  for  the  maintenance  of  the  deservedly  high  reputation  of  the 
work,  a  revision  in  all  ita  parts  more  complete  than  any  preceding 
one.  At  the  earnest  solicitation  of  the  author's  family  aud  of  the 
publishers,  the  editor  has,  with  much  difSdence,  undertaken  this 
task.  He  has  carefully  revised  that  part  which  an  experience  of 
twenty  years,  as  a  teacher,  has  made  him  competent  to  investigate. 
The  other  parts  he  assigned  to  gentlemen  of  acknowledged  profi- 
ciency in  their  respective  departments. 

To  Thomas  S.  Latimer,  M.  D.,  Prosector  in  the  Baltimore 
Dental  College,  was  assigned  Part  I.,  Anatomy  and  Physiolc^, 
and  a  portion  of  Part  II.  Minute  details  of  microscopical  and 
physiological  research,  and  the  full  discussion  of  speculative  the- 
ories, are  out  of  place  in  a  text-book.  Avoiding  such  minuteness, 
Dr.  Latimer  has  given  the  present  state  of  Dental  anatomy,  physi- 
ology, and  pathology  in  a  manner  worthy  of  his  well-known  fine 
scholarship  and  extensive  professional  knowledge. 

To  Feedinakd  J.  S.  GoRGAS,  M.D.,  D.D.S.,  Professor  of 

vil 


•m 


EDITOR'S    PREFACE. 


Dental  Surgery  iii  t)i«  Riltiiuorc  College,  vast  ssfagaeH  the 
maiiidcr  of  Part  II.  auci  the  eutire  Part  III.,  Sui^ry.  His  long 
MiK'ricncc  in  surgical  praclioc,  ai>cl  as  a  tenelier,  eminonlly  qiiulify 
him  for  a  revi^toit,  the  excellcnoe  of  which  will  he  ackiiowledgvd, 
whatever  ihe  iliffcrenccs  of  opinion  and  practice  in  UiU  dcportuicut 
of  Demistry. 

XoRMAN  \V.  KntosLKY,  D.  D.S.,  late  Profcwor  in  the  New 
York  Dcntnl  ColI^c,  has  prcjMirwl,  <.-xi)r(*fily  for  this  L'ditiun, 
the  CDtiri;  Chnpter  on  Palatine  Defects.  His  world-wide  reputa- 
tion, in  this  Dental  S]>ccialty,  U  ample  gimnuitvc  for  his  laithfol 
rendering  of  this  important  Hiihjixt. 

To  each  of  these  gentlemen  waa  given  entire  control  of  the 
extont  and  manner  of  revising  the  parts  Aeverally  etttrusti^d  to 
tliem;  the  editor  having  simplified  the  author's  ori^iuiil  arnuigc- 
lEcnl  of  parts,  and  auf^R^ted  throwing  together  certain  (;hupt«rt>  and 
eectioott,  the  Htparution  of  which,  in  previous  editions,  was  a  source 
of  some  confufiion. 

The  Editor,  in  his  revision  of  Part  IV.,  Mechanism,  has 
found  it  ueccssaiy  eiitiroly  to  ro-arrangc  his  revision  of  1863,  and 
grcftlly  to  enlarge  it.  By  the  omission  of  some  obtwictc  prooca»<$t 
and  uuimportaut  details,  by  short4.'ning  certain  de^^cripliona,  and  hy 
the  utmoHt  conciscuow  consisleut  with  dearneas  of  explanation,  he 
has,  within  the  same  number  of  pages,  given  nearly  twiw  tlic 
amount  of  information.  lie  has  aimed  to  omit  no  subicct  of  prc»- 
ent  or  prospective  importance.  As  a  teacher,  it  has  been  his  du^ 
to  examine  all  subjects  impartially,  yet  to  espres  very  decidedly 
hia  own  views.  As  editor,  he  has  aimed  at  equal  impartiality, 
tempering  his  dissent  with  courtesy,  when  its  expres^on  is  neces- 
sary. 

The  last  t«n  years  have  nearly  revolution!  iscd  Denial  Mccliauitun, 
by  the  unprecedented  rapidity  with  which  hard  rubber  lias  taken 
tl»e  plaw  of  gold  and  other  niiitmals.  Unfortunately,  this  change 
has  \>n:n  aoconipauicd  by  cortniu  principle*  and  methods  of  prac- 
tice which  have  greatly  injured  DenfiMtrj-  iia  an  Art.  R^fcrenec  i« 
made  to  this  evil  and  its  danger,  iu  the  lutrodiiction :  the  earnest 


I 


EDITPS'S   PREFACE.  ix 

desire  to  aid  in  aireetiDg  it,  is  the  editor's  odI;  apoI<^  for  an  oo- 
Gaaional  severity  of  comment  found  in  this  Fourtli  Part. 

The  editor's  name  is  sometimes  introduced  for  various  reasons, 
nnneceesary  to  state ;  but  at  no  time  with  the  intention  of  arrogat- 
ing to  himself  the  exclusive  right  to  ideas  which,  very  probably, 
have  also  occorred  to  others,  and  been  acted  upon  within  the  limits 
of  their  practice.  It  is  alb^ether  unimportant  who  discovers  or 
makes  known  a  process  or  material ;  *lt  is  very  important  that  it 
should  not  be  lost  to  the  profession,  even  at  the  rather  mortifying 
risk  of  repeating  an  old  story. 

The  editor  acknowledges  the  courtesy  of  Dr.  Samuel  S.  White, 
in  tendering  the  free  use  of  so  many  of  bis  valuable  wood-euts. 
He  would  also  express  his  indebtedness  to  the  admirable  treatise 
of  Prof.  Joseph  Richardson  for  a  number  of  very  fine  illustrations. 
To  Prof.  Wildman,  and  others,  he  has  acknowledged  his  obliga- 
tions in  the  text 

He  submits  to  the  Profession  the  Tenth  Edition  of  Harris's 
"  Principles  and  Practice  of  Dentistry,"  hoping  that  it  will  be  found 
to  meet  the  demands  of  the  present  advanced  state  of  Dental  Sci- 
ence, and  that  it  will  continue  to  be  what  its  distinguished  author 
designed  it  —  a  text-book  for  the  student,  and  a  useful  guide  and 
companion  for  the  experienced  practitioner. 

P.H.A. 
BuTiMOM,  Ut;  1, 1671. 


PREFACE 

TO  THE  EIGHTH  EDITION. 


rpHE  Publiahers,  in  preparing  this,  the  first  poetLumoua  edi- 
-'■  tion  of  the  late  President  Harris's  "  Principles  and  Prac- 
tice of  Dental  Surgery,"  have  spared  no  pains  to  make  it  in 
every  way  worthy  of  its  own  high  reputation  and  that  of  its 
distinguiahed  author. 

It  has  been  subjected  to  a  very  thorough  reviaion  by  compe- 
tent professional  gentlemen,  and  will  be  found  to  contain  many 
and  important  additions,  bringing  the  work  fully  up  to  the  pres- 
ent state  of  Dental  Science  and  Art 

The  Publishers  desire  to  acknowledge  the  valuable  assistance 
rendered  by  Prof.  Austen,  to  whom  they  are  indebted  for  the 
entire  chapter  on  Vulcanite,  most  of  the  chapter  on  Soldering, 
and  much  new  matter  in  the  chapter  on  Irregularity,  and 
throughout  the  entire  Mechanical  Division  of  the  work.  They 
would  also  acknowledge  important  additions  by  Prof  Christo- 
pher Johnston,  of  the  Baltimore  College,  a  valuable  section  on 
Artificial  Palates  by  Dr.  William  II.  Dwinelle,  and  a  number 
of  useful  practical  suggestions  from  Dr.  Edward  Maynard. 

The  illustration  of  the  work  has  been  greatly  improved.  A 
few  unimportant  designs  have  been  omitted ;  several  others  have 
been  replaced  by  improved  drawings,  and  many  new  illustra^ 
tions  have  been  added,  for  a  large  number  of  which  they  are 
indebted  to  the  courtesy  of  Dr.  Samuel  S.  Wliite. 

The  Publishers  lay  this  edition  before  the  Profession  in  the 
confident  assurance  that  it  will  be  found  to  be  what  its  author 
designed  it  —  a  thorough  elementary  treatise,  a  text-book  for 
the  student,  and  a  useful  companion  and  guide  for  the  practi- 
tioner, xl 
Pbiladblphia,  September  1, 1843, 


PREFACE 

TO  THE  SECOND  EDITION. 


IN  aubmitting  to  the  profesaion  a  Second  Edition  of  his 
Dental  Practice,  the  author  is  happy  to  avail  himself  of  the 
opportunity  to  express  his  grateful  appreciation  of  the  appro- 
bation which  the  First  has  received.  He  trusts  that  the 
additions  which  he  has  made  to  the  primary  work  will  make 
tiie  one  now  presented  still  more  acceptable.  The  alteration 
in  the  plan,  which  has  resulted  from  the  effort  at  improvement, 
has,  however,  rendered  a  slight  change  of  title  necessary,  in 
order  to  express  the  character  of  the  present  book. 

In  the  First  Edition,  the  Anatomy  of  the  Mouth  was  omitted, 
because  a  thorough  knowledge  of  it  can  be  obtained  from  works 
on  General  Anatomy.  But  it  has  been  suggested  that  such 
works  may  not  be  at  hand  when  wanted  by  the  dental  student, 
and  the  author  has  thought  it  better  to  furnish  a  description 
of  the  several  structures  which  enter  into  the  formation  of  this. 
cavity.  He  baa,  however,  confined  himself  to  brief  expositions 
of  the  parts ;  not  wishing  to  encumber  the  work,  or  distract  the 
student  with  the  consideration  of  matters  foreign  to  the  purpose 
for  which  it  was  written,  and  for  which,  be  trusts,  it  will  be 
read.  He  is  indebted  to  Bonrgery'a  Anatomy,  Quain  and 
Wilson's  Anatomical  Plates,  Wilson's  Anatomy,  and  Smith 
and  Homer's  Anatomical  Atiaa,  for  a  number  of  the  illustrations 
used  in  this  part  of  the  work. 

The  Second  and  Fifth  Parts  embody  the  substance  of  two 
papers  by  the  author,  which  were  written  subsequently  to  the 
publication  of  the  first  edition.  The  subjects  of  them  came 
properly  within  the  plan  of  the  present  work. 

The  object  of  the  author  in  the  preparation  of  this  edition 
has  been  to  provide  a  thorough  elementary  treatise  on  Dental 
Medicine  and  Surgery,  which  might  be  a  text-book  for  the 
student  and  a  guide  to  the  more  experienced  practitioner;  and 
be  hopes  that  the  modifications  he  has  introduced,  and  the 
additions  be  has  made,  will  entitie  it  to  be  so  considered,  at 
least,  until  an  abler  hand  shall  prepare  a  better. 
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INTRODUCTION. 


DENTISTRY  13  the  Science  and  Art  of  Medicine,  applied  to 
the  Dental  Organe.  Placed  at  the  beginning  of  the  ali- 
mentary canal,  these  organs  hold  an  important  relation  to  the 
digestive  function  and,  through  it,  to  the  entire  body.  They 
have  also  inseparable  connectionB  with  the  nervous,  circulatory 
and  respiratory  systems.  Hence,  whilst  their,  preservation 
constitutes  an  important  Art  in  medicine,  the  Science  which 
teaches  their  structure,  functions,  diseases  and  treatment  must 
necessarily  be  comprehensive.  It  must  include  those  sciences 
which  lie  at  the  foundation  of  all  medical  art,  and  embrace  so 
much  of  physical,  mechanical  and  eesthetic  science  as  its  specific 
duties  demand. 

The  Anatomy,  Physiology  and  Pathology  of  dentistry  differ 
in  no  respect  from  that  taught  in  medical  schools.  The  limits 
of  a  special  text-book  or  curriculum  of  study,  or  a  curtailment 
of  the  term  of  preparation  may  require  the  omission  of  some 
details,  to  give  opportunity  for  a  fuller  exposition  of  others; 
but  a  dentist's  knowledge  of  these  fundamental  sciences  admits 
no  limitation,  except  that  imposed  by  mental  capacity,  A 
single  volume  upon  the  "  Principles  and  Practice  of  Dentistry  " 
must  of  necessity  be  rigidly  eclectic  in  those  sciences,  each  of 
which  occupies  many  volumes  for  its  full  exposition  ;  whilst  it 
mudt  give,  in  complete  detail,  all  applications  of  science  to  its 
specific  duties.  Again,  the  eclecticism  of  teaching,  both  in  the 
office  and  the  college,  is  dependent  upon  the  time  over  which 
it  extends.  Thus  neither  printed,  oral,  nor  demonstrative  sys- 
tems of  instraction  can  be  taken  as  any  correct  measure  of  the 
amount  of  knowledge  essential  to  professional  excellence;  for, 
in  most  cases,  the  knowledge  thus  gained  is  insufficient  to  give 
full  value  to  the  subsequent  lessons  of  experience.  The  prob- 
lem of  professional  education  is  one  of  difficult  solution.  "WTiile 
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European  ajstema  seek  to  make  "  experts  "  of  students,  Ameri- 
can systema  are  content  to  make  them  "experimenters."  The 
Old-world  regards  three  or  four  yeara  of  extra  study  a  small 
mattiT,  compared  with  the  lives  and  welfare  of  the  community: 
tlie  Xew-world  considers  any  risk  preferable  to  such  delay  in 
entering  upon  the  practical  duties  of  life. 

The  Therapeutics  of  dentistry,  unlike  its  anatomy,  physiology 
and  pathology,  differs  from  that  taught  in  the  medical  schools. 
It  is  Medical,  Surgical  and  Prosthetic.  Li  so  far  as  it  is  a  direc- 
tion of  medical  science  to  the  prevention,  modification  or  re- 
moval, by  medicinal  and  hygienic  remedies,  of  the  causes  and 
etfi^cts  of  disease  in  the  dental  organs,  it  forma  part  of  a  phy- 
sician's practice,  juat  aa  does  the  treatment  of  cerebral,  cardiac, 
or  pulmonaiy  diaease.  In  so  far  aa  it  is  an  application  of  suiv 
gicai  akill  to  the  extraction  of  teeth,  the  removal  of  tumors,  to 
the  treatment  of  fractures  or  to  staphyloraphy,  it  is  simply  Oral 
surgery,  involving  only  such  knowledge  and  skill  in  the  use  of 
iustrunienta  as  every  surgeon  must  possess.  But  dental  thera- 
peutics includes  a  class  of  operations  not  taught  in  medical 
schoola  and  not  practised  in  the  offices  of  physicians  or  sur- 
geons ;  which,  for  their  successful  performance,  require  sun 
roundinga  and  appliances  such  as  no  other  class  of  operations 
call  for ;  demanding  also  an  amount  of  time  and  special  expe- 
rience, which  it  IS  impossible  for  the  general  surgeon  to  devote 
to  any  one  part  of  the  body.  Hence,  by  universal  consent,  this 
branch  of  therapeutics,  under  the  name  of  Dental  Surgery,  is 
assigned  to  a  special  clasq  of  practitioners,  who,  like  the  oculist 
and  obstetrician,  perfect  their  art  by  limiting  the  sphere  of  its 
duties. 

The  prevailing  and  distinguishing  feature  of  dental  therapeu- 
tics 18  Prosthetics  —  the  art  of  replacement:  replacement  of 
dental  slruchire,  in  sneh  manner  and  with  such  material  aa  shall 
prevent  further  action  of  the  destructive  agencies ;  replacement 
of  dental  organs,  by  substitutes  which  shall  physiologically  re- 
store impairment  of  function  and  ffisthetically  restore  the  nat- 
ural exyiression  of  the  face.  The  medical  therapeutics  and  oral 
surgery  of  dentistry  are  insutficient  to  establish  it  as  a  distinct 
branch  of  medical  art;  whilst  the  operations  of  filing  and  regu- 
lating the  teeth  form  a  small  proportion  of  its  specific  duties. 
It  owes  its  extent  to  the  universal  liabili^  of  the  teeth  to  decay 
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and  loss;  it  owes  its  difficulty,  as  an  art,  to  the  complex  nature 
of  the  methods  by  which  this  loss  and  decay  must  be  remedied. 
In  other  worda  Prosthetic  Mechanism  constitutes  by  far  the 
largest  and  most  difficult  part/of  dentistry,  makes  it  a  diatiniit 
branch  of  the  art  of  medicine,  and  gives  to  it  the  power  to  add 
as  it  does  to  health,  comfort,  and  the  enjoyment  of  life. 

The  physician,  surgeon  and  dentist  have  necessarily  many 
practical  duties  in  common;  but  each  has  a  clearly  defined 
limitation  of  sphere,  requiring  specific  direction  of  that  general 
culture  which  all  must  possess.  The  Physician  is  a  specialist ; 
for,  although  he  treats  diseases  which  affect  more  or  less  the 
entire  body,  his  therapeutics  is  restricted  to  hygiene  and  the 
materia  mediea,  and  there  are  many  accidents,  defects  and 
pathological  conditions,  which  are  beyond  the  reach  of  his  skill. 
Moreover,  the  physician's  specialty  tends  constantly  to  sub- 
division; nor  do  we  look  for  the  most  valuable  contributions 
to  medical  science,  except  from  those  who  apply  tliemselves 
exclusively  to  some  one  class  of  diseases.  Few  minds  can  even 
approach  that  universality  of  genius,  which  characterized  Hip- 
pocrates and  John  Hunter :  hence  devotion  to  a  specialty  of 
medical  art  detracts  nothing  from  the  position,  which  a  man's 
education  and  talent  entitle  him  to  assume. 

The  Surgeon  is  a  specialist,  although  few  confine  theniselvea 
to  a  practice  purely  surgical,  except  in  cities  and  hospitals. 
Richerand  correctly  defined  the  specialism  of  surgical  therapeu- 
tics as  the  "  qiiwi  in  (kerajx-ia  meohanmim  ;  "  its  well-known  ety- 
mology conveys  the  same  idea.  Yet  the  element  of  mcebaniam 
and  necessity  for  the  exorcise  of  "  band-craft "  enter,  more  or 
le9«,  into  all  physical  Bciences,  Astronomy,  chemistry,  phar- 
macy, microscopic  analysis  and  modern  medical  diagnosis  de- 
mand extreme  accuracy  of  manipulation;  and  all  great  discov- 
erers in  these  sciences  display  the  ability,  not  only  to  use,  but 
also  to  invent  and  construct  apparatus.  The  universal  recog- 
nition of  the  great  value  of  this  element  in  every  department  of 
Physics  has  given  the  scientific  world  a  more  correct  idea  of  the 
trne  dignity  of  highly-educated  mechanical  skill  —  skill,  with- 
out which  the  physician's  art  is  crippled,  surgery  becomes  im- 
potent and  dentistry  has  no  existence. 

The  two  departments  of  dental  prosthetics,  Structural  and 
Organic,  are  usually  claasifled  as  Operative  and  Mechanical 
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t«riUH  dcntul  Surgery  aiiit  deiitui  MvclmiiicK.  Auotlivr  vlii^ili- 
cutiou  i»  iltiiitiHtry  ol'tlie  Chair  uuil  dviitiittry  of  the  Laboratory. 
Eacli  of  tini6(i  throe  oltu^iticnlious  iiidicjitc  pruviiiling  gharac- 
tcmtii'H,  but  all  iitil  tu  point  out  tbo  truu  l>ii«i»  both  of  the 
unity  mid  tha  divorsity  of  the  two  branohcM  of  detitjil  practiou. 
The  editor  does  uot  feel  at  libi'rty  lo  deviate,  iu  the  prcat-nt 
volume.  M  widely  from  the  iiuthor'a  arraiifjeuieut ;  yet  he  may 
here  suggest  the  following  claasification  of  deutal  therapeuticv, 
or  the  Art  of  Dentistry.  I.  Medical.  II.  Surgical :  (1.  Orul 
surgery ;  2.  Dental  surgery.)  III.  Prosthetic :  {1.  StriiclunU ; 
2.  Organic.) 

As  medicine  and  onrgory  are  combined  in  the  practice  of  the 
majority  of  medical  men ,  so  the  two  clasaea  of  prosthetic  mechan- 
ism are  usually  practised  together:  hiit  atich  practice,  although, 
in  A  Jarge  number  of  caHea,  unavoidable,  does  not  tend  to  ihc 
devetopmeiit  of  highest  excellence  in  either  deiMirtmeut,  Cer- 
tain dettuls  of  the  laboratory  unfit  tlie  hand  for  some  of  the  more 
delicate  operations  of  Btructiiral  prosthetics;  whilst  the  cngToit»- 
ing  and  more  remunerative  duties  of  tlic  chair  almost  inevitably 
lead  to  a  hasty  and  negligent  performance  of  laWratoiy  work. 
Tlie  uaual  method  of  meeting  this  difli<rutty,  that  is  by  dividing 
the  duties  of  organic  prosthesis,  cannot  be  too  severely  con- 
demned. It  ia  like  requiring  an  artist  to  paint  a  correct  portrait 
from  verbal  description:  it  ignores  every  principle  of  dental 
lesthetics,  and  its  results  are  artificial  dentures,  so  devoid  of 
expre*«inn  and  indiriduality,  as  to  mar  the  features  they  are 
inteuded  to  adorn.  But  tlie  prosthetic  character  of  dentistiy 
subjects  it  to  a  danger  more  senous  than  this  uuwise  diviiuon 
of  inseparable  duties. 

Scientific  mechanism  implies  not  only  skill  in  conetrnction, 
but  judgment  and  purpose  in  application.  Unfortunately  a  few 
months'  use  of  tools  enables  one,  who  tuia  natural  ajititude  in 
handling  them,  to  produce  specinieits  of  workmanship,  which 
are  accepted  as  evidence  of  peculiar  iitness  for  dentistry.  If  no 
early  education  has  given  habits  of  study,  the  fascinations  of 
hand.work  are  permitted  to  engross  time,  that  should  be  ffivuii 
to  the  harder  and  more  distasteful  h^'iid-work.  The  traiutu^, 
thus  commencing  and  ending  in  nifchani«ni,  is  discredi table  not 
because  of  ita  mechauiBm,  but  because,  being  oue-^ded 
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[lartial,  it  necessarily  fiuUi  to  avconiplish  tliat  which  it  iironiittoji. 
tiucli  training  may  iiiak«  duotal  laltorers,  tnulofliiien,  or  nrtiwiuii; 
liut  UL>vcr  duutul  iirtiats,  or  scientitic  mcchaniciniis :  nor  i.-uii  the 
ileutifitry  which  thoy  pructiae  be,  iii  any  re»pectt  ideotilied  ivith 
that  which  wu  havtt  defined  as  u  brandi  of  the  art  of  med- 
iviiiv. 

A  pn>pamtii>n  begnn  in  pure  science  may  end  in  correct 
pructice,  and  tlie  early  Irnbita  of  etiidcnt-litc  may  follow  the 
profeasional  man  throughout  hio  career;  but  a  prcjraratiou,  bo- 
gnn  in  practice,  will  tnd  tlmre.  Tlio  rnutiuu  of  profc!§tiioual 
dative  utlvn  tempt  the  Hcholartutuukiutothuiu<.*ru  pruutilionor; 
it  in  rare  indeed  that  one  rx!verai«  the  order  of  nuturu  »ud  aotu 
tuido  the  claims  and  emoluments  of  pructjcv,  tu  acquire  slowly 
tlioee  habits  of  study  so  cueily  learned  in  youth.  It  requitvs 
dm  broadest  literary  and  clutuical  education  of  boyhood  to 
oouuteraet  tlie  ncciiiwarily  narrowing  itiflucuco  of  the  profo* 
idonal  atudics  of  tnanliood;  and  it  demands  the  tar^>st  powible 
infu^dnu  of  purely  tiM^icncific  tcucliing.  <luriii<i^  profuwioaal  pupil- 
a^»,  to  correct  tlie  mattcr-of-riK:t  iuflucnce  of  practice.  In  tills 
liofl  tlio  preat  ermr  of  Amcricau  practical  8j-9tcm«  of  cducatioiL 
They  leach  boyliood  to  take  a  utiliiarian  view  of  every  letwon 
li-amed,  and  encoHrage  young  men  to  ocgleet  studios  in  which 
they  imnnot  mo  Mme  prospective  pecuniary  value.  It  ia  the 
ai>]i)i4-iktioii  to  Hciciieo  and  art,  of  that  philoM^phy  of  tifi?,  which 
sul)onlinatci9  mind  and  body  to  the  one  Idea  of  making  a  living; 
that  K])tnt  of  trade,  which  n^rda  claaucal  study  a  waste  of  the 
yearv,  in  which  ptikHtie  youth  can  best  be  moti)dr'<t  into  the  mer- 
rantilo  idea  of  Profit  and  Loss.  Limitation,  lirxl  in  the  amount 
of  mental  culture,  Hoeoudly  in  its  direction,  ts  thus  made  to 
combine  with  the  inevitable  influence  of  all  exclusi%'e  pnntuit, 
whether  of  science  or  buniness;  tiie  result  is  a  rapid  increjue,  iu 
all  profesKiMns,  of  men  whom  vinon  is  limited  hy  tlie  narrow 
horizon  of  their  s[H>cial  occupation,  and  who  posse««  none  of 
ihai  larpi^mindwl  Hbonility,  which  is  the  outgrowth  of  a  gen- 
emuA  vduciiiion.  It  is  by  such  eariy  redtriction  of  tliought  and 
action  within  the  narrow  grooves  of  life's  tiiture  pursuits  that 
a  itKTvliBiit  Ki  oOcn  li'--«w  all  power  to  enjoy  the  fruil  of  his 
toil,  a  plii-icinn  is  unknown  treyond  the  sick-room,  a  surgeon 
coiitribuicN  notliing  to  Ihc  cuurie  of  science,  and  a  dontist  hohU 
00  twdal  pontiou.    This  incnntable  tendency  of  purely  practical 
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education  was  recognized  by  Lord  Brougham  when  he  recora- 
mentled  Dante,  aa  a  text-book,  to  an  inquiring  student  of  law. 

The  autagoniara  of  trade  and  pure  science  is  seen  not  only 
in  the  rei^ult  of  attempting  to  make  all  education  utilitarian. 
It  appears  whenever,  in  professional  life,  the  laws  of  barter 
come  to  be  applied  to  brain-work  and  itB  products.  Mercantile 
relations  of  cost  and  price  are  capable  of  definite  adjustment, 
when  applied  to  commodities  of  known  values,  enhanced  by 
labor  at  given  rates;  there  are  data  also,  upon  which  the  specu- 
lative fluctuations  of  prospective  supply  aud  demand  are  based: 
so  that  in  all  bargains,  buyer  and  seller  may  stand  upon  the 
ground  of  equal  ability  to  judge  these  questions.  But  profes- 
sional service  is  amenable  to  no  such  standard :  the  client 
cannot  estimate  the  cost  of  his  lawyer's  pleading,  nor  can  the 
patient  know,  until  long  afterwards,  the  fiill  value  of  his  phy- 
sician's prescription.  The  conditions  of  honest  barter  are  absent, 
for  client  and  patient  are  alike  dependent  upon  the  integrity 
of  the  professional  man ;  hence  professional  bargaining  is  dis- 
honorable, and  inevitably  leads  to  the  rendering  of  a  disrepu- 
table grade  of  service.  The  common  practice  of  valuation  by 
the  visit  or  the  hour  is  so  manifestly  unequal  in  its  working, 
that  it  is  only  another  proof  of  the  impracticability  of  measuring 
science  and  art  work  by  commercial  standards. 

The  medical  fee  is  a  valuation  of  thought  and  skill,  exercised 
for  the  preservation  of  iife  and  health.  On  the  part  of  the 
patient,  it  is  considered  a  gratuity,  by  those  who  fail  to  perceive 
the  elements  of  cost  in  such  work ;  a  compensation,  by  those 
who  recognize  an  equivalent  received;  an  acknowledgment, 
by  the  few  who  refuse  to  believe  that  money  can  adequately 
reward  such  service.  Viewed  from  the  professional  side,  the 
fee  has  nothing  to  do  with  the  quality  of  the  service,  nor  does 
it  enter  into  the  mind  of  any  right-thinking  man,  whilst  ren- 
dering it.  Mr.  Euskin  saya  with  great  truth  "  it  is  impossible 
for  a  well-educated,  intellectual  or  brave  man  to  make  money 
the  chief  object  of  his  thoughts;  yet  a  healthy-minded  man 
enjoys  the  honest  winning  of  money,  and  will  insist  upon  a  fair 
valuation  of  his  work.  But  with  all  brave  men,  the  work  is 
first  and  the  fee  second;  whilst  there  is  a  vast  class,  ill  educated, 
cowardly,  and  more  or  less  stupid,  with  whom  the  fee  is  first 
aud  the  work  second." 
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All  professions  have  suffered  much  by  this  perverted  appli- 
catjon  of  mercantile  law  to  professional  fees;  but  none  so 
severely  as  dentistry.  This  is  due  to  the  prevalent  idea,  that  the 
gold  filling  and  the  artificial  denture  are  aa  legitimate  objects 
of  barter  and  contract,  as  any  other  tangible  article  of  manu- 
fiicture :  whereas,  in  reality,  they  are  no  more  so  than  the 
surgical  operation,  or  the  medical  advice.  When  the  dentist 
forsakes  the  vantage  ground  of  a  professional  fee  for  "  services 
rendered,"  and  condescends  to  bargain  for  the  definite  products 
of  his  akill,  be  at  once  destroys  the  profeaaional  character  of  his 
position.  Not  only  does  he  lose  caste ;  but  in  the  class  to  which 
he  has  descended,  the  question  of  price  invariably  leads  to  con- 
siderations of  cost,  and  the  quality  of  his  work,  slowly  perhaps, 
but  surely  deteriorates.  The  disastrous  influence  of  vulcanite 
abundantly  proves  that,  when  cost  of  material  is  pennitted  to 
enter  aa  an  element  in  determining  the  value  of  scientific  art- 
work, it  inevitably  degrades  it;  and  the  entire  history  of 
prosthetic  dentistry  shows  that  competition  in  price  {the  devel- 
opment of  Mr,  Ruskin'a  "  fee  first  and  work  se-jond  ")  is  fatal 
to  all  progress  in  art  or  advancement  in  science.  The  results 
of  such  competition  are,  to  honest  men,  a  life  of  slavish  toil, 
with  no  time  for  aclf-improvement ;  to  others,  a  deliberate 
slighting  of  work  which  destroys  all  the  nobility  of  a  man's 
nature.  Bcntistr;-,  thus  learned  and  thua  practised,  has  no  just 
claim  to  be  eal'c-d  a  profession  ;  it  has  neither  the  liberality, 
generosity,  nor  culture,  which  men  are  accustomed  to  associate 
with  professional  life;  and  its  pretentious  claims  fler\'e  only  to 
call  to  mind  the  satire  of  Juvenal,  "  Scire  volunt  onines,  nier- 
cedem  solvere  nemo." 

Dentistry,  as  a  true  science  and  art,  is  built  upon  the  founda- 
tion of  a  generous  early  education,  is  enlightened  by  a  com]detc 
medical  course  of  instruction,  is  specially  trained  by  a  full  term 
of  practical  pupilage,  and  recognizes  no  sli ding-scale  in  tlic 
quality  of  the  ser\'ice  it  renders.  Such  dentistry  will  exercise 
influence  in  its  o^vu,  and  command  respect  among  kin(l,red, 
professions ;  for  it  becomes  thus  a  curative  work,  scconil  in  im- 
portance and  extent  of  its  usefulness  to  no  specialty  of  the  great 
Art  of  Ilealiug. 

P.  II.  A. 
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CHAPTER  I. 

DEVELOPMENT  OF  THE  CELL  DOCTHINB. 

THE  point  of  departure  in  the  study  of  anatomy  and  physiology, 
of  all  the  phenomena  of  life,  indeed,  ia  the  cell ;  and  bo  general 
IB  the  attention  now  directed  to  thia  point  of  investigation  by  ecientitic 
and  lenrned  men  of  all  classes,  that  no  work,  professing  to  treat  of 
physiology,  can  be  considered  i.om[>!cte  that  diws  not,  at  least,  give  an 
epitome  of  the  moat  popular  views  on  the  subject  of  cell  constitution 
and  cell  growth.  Before  directing  attention  to  tliat  theory  wbieh,  in 
the  opinion  of  the  writer,  seems  most  wortiiy  of  acceptance,  we  propose, 
therefore,  to  give  a  very  brief  exposition  of  the  state  of  scientiKc  in- 
formation on  this  subject,  together  with  a  statement  of  those  investiga- 
tions tliat  have  finally  culminated  in  the  present  accepted  views;  and 
then,  with  as  much  brevity  as  ia  compatilile  with  clearness,  slate  that 
doctrine  which  seems  to  embody  most  of  truth,  without  pausing  to 
consider  the  objections  that  may  have  been  brought  against  it.  In 
1670,  Malpighi  recognized  the  blood  corpuscles,  and*  elaborately  in- 
vestigated the  cell  structure  of  piania,  to  which  Robert  Hook  had 
called  attention,  1667.  He  showed  that  the  "cells,"  or  "vesicle."," 
were  separable,  that  each  "cell"  was  an  independent  entity,  to  which 
he  gave  the  name  "  utriculus."  In  1687,  the  blood  corpuscles  were 
well  described  by  Leuweiihneek,  who  also  discovered  the  spermatoiuids, 
which  lie  believed  to  be  sperm  animals  of  distinct  sexes,  Haller  was, 
however,  the  first  to  attempt  to  construct  the  tissues  by  the  association 
of  their  ultimate  anatomical  elements.  His  elemeutd  were  the  "  fibre  " 
3  B3 
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tad  an  "  orguiiuxt  concrete,"  the  office  of  the  latter  being  eiinply  to 
1>iii()  tlii^  filimi  together  ttn  a  giiie.  Woir,  in  1759,  advanced  tli9 
(bwr%-,  cliHt  lit  a  clear  vIjicous  fluid  without  or^uiEalioii  of  any  kiud, 
e*viti«»  wvre  d«in>loped,  wliich,  if  rounded  or  pulvKoiiAl,  became  cells; 
if  eloiigmt^'d,  vaowIh;  and  that  thr  law  wa.4  lii«  aame  lor  both  plants 
and  animnly,  CxcTjit  tliut  in  tlit!  {iIuuIb  lli«  cellei  weru  finally  »e}ittintC4l 
from  each  other,  vrhilxL  "  in  th<!  aaim/iU  theif  alwnji»  rrrMtHeil  in  com- 
mttnieatioit.  In  eaek  cote  (A^y  are  iwre  eavilieM,  and  not  inilrpautcnt 
entitiet:  vrrfatiitathn  i$  iwt  Reeled  by  litrm,  bul  Ik^y  are  (Ac  vUible  r^ 
mU»  oj  the  Dryaniiii<ff  power  inhrreiU  in  Oie  Hving  maer,  or  vhal  tt'olj 
eaUa  UteviteMttiHatu."  *  Ualler'ti  duc-triuc  ooutinucd,  however,  to  tuaiu- 
toitt  aeccndenCT  until  near  th«  cIihio  of  the  cighleiMith  (^<■-ntury,  whrn 
it  ft*ve  place  to  the  "globiilHr"  tbi-ory.  oripiiially  advnnccd  by  Leu - 
wenlioeclc  in  1^87,  but  which  had  attracted  little  attcolimi  nt  (hut  time. 
Nciir  the  clotuj  of  the  eijihteonth  century,  quite  a  formidable  array  of 
)^nt  Dunics  are  nK^odutcd  with  it.  The  term  "  globule,"  understood 
by  nwBt  writers  of  this  diiy  to  mean  a  spherical  body,  with  a  dark  oiil- 
line  and  a  brifrht  centre,  wa«  then  twcd  iiiclidiTinnimlily  with  gnintilo 
and  molecule,  which  are  now  commonly  held  to  bo  bwlic^  of  inde- 
l«rniiiiat«  aliape,  thouffh  Virchow  and  other  German  writers  somctimee 
iiw  thrm  aa  convorlibte  terras,  "Frocha^ka,  iu  1779,  described  the 
brain  a*  mniU:  up  of  glohulta  eight  time-i  smaller  than  blood  K'til^il**- 
In  the  year  1801,  thv  philosophic  mind  of  Uicbat  elalxjrated  hia  ex- 
celleut  cla#!fioAtion ;  but  he  ttxnrn  to  have  made  no  original  inristii- 
gallons  in  minute  Ptructiire,  or  to  have  mlopteil  any  special  theory  of 
an  altimato  plmicsl  element.  The  brothers  Joifcph  and  Cbarlca 
Wcnwl,  in  1812,  described  the  brain  as  composed  of  picbulc*  of  email 
eiae.  Ami>ug  the  earliest  hiHtolo;-i^ta  worthy  of  mention  is  Treviranna, 
who«e  elcmciil!*,  accirdirig  to  Hi-iih',  wen:  fir*r,  a  homogeneous,  form- 
Iws  matter ;  »(icond,  fibrw,  third,  globtiU^  (Kiigeldiwi)-  Mr.  Bauer, 
quoled*na  a  most  experienced  microscopic  olwierver  by  Sir  Evcrard 
Home,  in  1818,  and  a^in  in  182^,  describes  the  ultimate  globules  of 
the  brain,  and  nf  miuciilor  Ubrv^  iix  of  the  tnK  of  a  globule  of  blood 
deprived  of  its  coloring  matter,  or  about  jo^o  "^  "'^  '"<'''  '''  diameter. 
Tho  fibre  was  excluded  as  an  ultimate  clement  of  orgiiniw>li"n  by 
ileiiflinger  in  1822—1.  who  started  ail  tissues  from  the  ghhiilr,  ftill, 
:how«ver,  retaining  the  formlew  material  of  Haller  and  TreviranTia. 
Hcmiinger  formed  the  fibre  by  the  linear  apptnition  of  (be  ghibular 
eleroeniary  part.*,  and  ewn  explained  how  cnnaN  and  v<*>elft  wyre 
formed  by  a  similar  arrangement  of  v'Jfif^e*  which  bud  originated 
from  (he  globules."!    Mdue  Edwards  must  be  credited  more  than 
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any  other  writer  irith  the  establishment  of  the  globular  doctrine.  He 
held  that  all  tissues,  both  animal  and  vegetable,  were  formed  by  the 
ai^regatioQ  of  globules.  Baumgartner  and  Arnold  maintained  a 
somewhat  similar  doctrine.  Dr.  Hodgekins  showed  the  fallacy  of  Ed- 
ward's view,  and  the  globular  theory  began  to  lose  ground  except  in 
the  more  limited  sense  of  "granule."  Dr.  Robert  Brown,  In  1833, 
discovered  the  nucleus,  though  he  seems  not  to  have  appreciated  its 
importance.  Kaapait,  in  1837,  tells  ua  that  development  takes  place 
from  "cells"  or  vesicles,  capable  of  indefinite  multiplication,  endowed 
with  life,  and  capable  of  absorbing  oxygen,  and  of  spherical  form ; 
that  the  cell  is  made  up  of  atoms  crystallizing  about  an  ideal  centre, 
the  cell  being  represented  by  the  crystal  rather  than  the  atoms  of 
which  it  was  composed.  Dutrochet  held  that  the  solids  and  fluids  of 
the  body  were  alike  composed  of  cells ;  that  in  the  solids  they  were 
more  closely  attached,  while  in  the  liquids  they  moved  freely,  whilst 
other  structures,  also  composed  of  cells,  were  difficult  to  refer  either  to 
the  solids  or  liquids.  Animal  fibres  he  considered  made  up  of  elon- 
gated cells,  and  that  vegetable  structures  were  formed  on  the  same 
geueral  plan.  After  the  discovery  of  the  nucleus  by  Dr.  Robert 
Brown,  it  was  observed  by  quite  a  number  of  investigators,  among 
whom  were  Valentin,  Purkinje,  Turpin,  Schultze,  Rudolph,  Wagner, 
and  Henle,  moat  of  whom  had  observed  the  development  of  cells 
about  a  pre-existing  nucleus ;  and  Valentin  had  traced  in  the  nucleus  of 
epidermic  cells  a  resemblance  to  the  nucleus  of  vegetable  oella,  and 
had  shown  in  the  crystalline  lens,  and  in  muscular  fibre,  the  develop- 
ment of  fibres  from  cells,  while  Quatrefages  and  Dumourier  had  ob- 
served the  origin  of  young  cells  from  old  in  the  embryo  of  the  snail, 
all  before  the  appearance  of  Scbleiden's  work.  To  Scbleiden  is  due 
the  credit  of  first  establishing  (1838)  a  uniform  system  of  cell  de- 
velopment in  vegetable  structures,  of  which  the  cell  was  the  unit, 
and  to  Schwann  the  extension  of  the  theory  to  animal  structures.  To 
the  nucleus  Schleiden  gives  the  name  "  cytoblast,"  or  cell  germ.  He 
also  calls  attention  to  the  nucleolus,  which  he  thinks  is  formed  before 
the  cytoblast.  "The  entire  growth  of  tlie  plant,"  says  he,  "consists 
only  of  the  formation  of  cells  within  cells."  Schwann  applied  Scblei- 
den's theory  of  vegetable  growth  to  animal  tissues.  The  nucleolus  is 
first  formed  in  a  granular  or  structureless  cytobiastema,  and  around  it 
is  deposited  a  substance,  granular  or  structureless,  in  which  new  mole- 
cules are  deposited  between  those  already  formed  around  about  the 
nucleolus,  thus  forming  the  nucleus.  When  this  deposition  "goes  im 
equally  throughout  the  entire  thickness  of  the  stratum,  the  nucleus 
may  remain  solid ;  but  if  it  goes  on  more  vigorously  in  the  external 
part,  the  latter  will  become  more  dense,  and  may  become  hardened 
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into  a  membrane,  and  such  are  the  hollow  nuclei."  •  After  reachio 
a  certain  stage,  there  is  deposited  about  the  nucleus  a  stratum  of  sul 
stance,  differing  from  the  cytoblastema,  by  which  the  complete  cell 
formed.  This  uubatance  may  be  either  homogeneous  or  granular,  raoi 
frequently  the  latter.  At  first  the  cell  wall  and  cell  cavity  cauni 
be  distinguished  from  each  other;  but  as  the  deposition  coulinues,  tb 
cell  wall  becomes  denser  and  more  clearly  defined,  until  the  esterni 
layer,  when  the  stratum  is  thick,  or  the  entire  stratum,  when  it  : 
thin,  becomes  consolidated  into  a  membrane,  whilst  many  cells  th£ 
seem  to  be  continuously  solid,  present  only  a  little  greater  density  o 
the  surface.  After  the  formation  of  the  membrane  it  continues  to  gro' 
by  the  continued  deposition  of  new  molecules  between  the  pre-existin 
ones,  becoming,  at  the  same  time,  separated  from  the  nucleus;  th 
space  thus  left  subsequently  becomes  filled  with  fluid.  Thus,  Schlei 
den  and  Schwann  seem  to  have  anticipated  most  of  what  is  noi 
known  in  reference  to  tissue  formation  from  cells,  whilst  differing  con 
siderably  from  present  theories  concerning  the  growth  of  the  eel 
itself,  and  the  siituation  of  its  nucleus,  which  they  placed  near  the  eel 
wall,  wliile  most  writers  of  the  present  day  place  it  centrally,  thougl 
not  uniformly  so ;  nor  do  more  recent  writers  hold  that  either  the  eel 
wall  or  nucleus  is  essential  to  the  ultimate  anatomical  element,  as  wa 
held  by  them.  Henle,  in  1841,  recognized  three  modes  of  cell  forma 
tioii, —  budding,  endogenous  growth,  and  segmentation,  —  which  latte 
bad  been  denied  by  Scbleiden  and  Schwann  ;  nor  did  he  seem  to  recog 
niae  the  nucleus  as  an  essential  part  of  the  cell.  Richart,  in  1840 
failed  to  find  it  uniformly  present.  Karstcn,  in  1843,  stated  "  that  celli 
ori^dnate  without  a  pre-existing  nucleus,  and  by  the  expansion  of 
amorphous  granules  of  organic  matter."  KiilHker,  in  1844,  dissentec 
from  the  idea  of  n  single  method  of  cell  formation,  and  Mr.  Paget,  ii 
184(>,  "  declared  that  celts  might  arise  in  some  other  way  than  from  t 
nucleus."  In  1841,  Dr.  Martin  Barry  writes,!  "  I  ^i"  very  much  in- 
clined to  believe  that  in  the  many  instances  in  which  authors  on '  celh 
have  described  and  figured  more  than  one  nucleohis  in  a  nucleus,  thew 
has  been  either  an  iipparent  division  of  the  nucleus  into  discs,  or  thf 
niK-Ieua  has  consisted  of  two  or  more  discs ;  the  nucleoli  of  those  authors 
have  been  the  minute  and  highly  refracting  cavities  or  depressions  in  the 
di'-c,^.  If  this  has  really  been  the  case,  it  affords  additional  evidence,  I 
tliink,  Ihat  reproduction  of  cells  by  the  process  I  have  deecribed,  namely, 
difi''ion  of  the  nucleut  of  the  present  cell,  is  universal,  so  numerous  have 
been  (he  in.stniicef  in  (]iie,«tion.'  ,  ,  .  ,  The  nuclei  which  various  ob- 
servers  have  found  lying  among  the  fibres  of  various  tissues,  have 

*  Scliii-ntiii.  II"  quoted  by  Tjson,  p.  43. 

f  Pbiloaopliical  Transactions  for  1841,  pp.  207,  208. 
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been  coosidered  by  them  aa  the  '  remains  of  cells.'  Thia  may  have 
been  the  case ;  but  so  far  from  thinking,  with  those  observers,  that  the 
nuclei  in  question  were  '  destined  to  be  abeorbcd,'  I  am  diepo^  to 
coDBider  that  they  are  sources  from  which  would  have  arisen  nevf 
cells."  In  1845,  Prof.  John  Goodair  published  a  paper  on  "Centres 
of  Nutrition,"  in  which  is  embodied  the  two  most  important  facts  in 
the  cell  doctrine  of  this  day,  viz. — the  activity  of  these  centres  (nuclei), 
the  manner  in  which  they  derive  nutriment  from  the  capillaries  or 
other  sources,  distributiog  it  "by  development  to  each  organ  or  tex- 
ture after  its  kind,"  and  the  development  of  ail  such  centres  from  pre- 
existing centres  or  nuclei.*  "Aa  the  entire  organism  is  formed  at 
first,  not  by  simultaneous  formation  of  ita  part«,  but  by  the  successive 
development  of  these  from  one  centre,  so  the  various  parts  arise  each 
from  its  own  centre,  this  being  the  original  source  of  all  the  centres 
with  which  the  part  is  ultimately  supplied."  Thus,  not  only  does  the 
whole  organism  consist  of  "Biinple  or  developed  cells,"  with  an  inde- 
pendent vitality, "  but  that  there  is  in  addition,  a  divUion  of  the  whole 
into  deparlmerile,  each  containing  a  certain  number  of  developed  ecils, 
all  of  whicli  hold  eertain  relatiotia  to  one  central  or  capital  cell,  around 
tchich  they  are  grouped.  It  would  appear  ihat  from  this  central  cell 
all  the  other  cells  of  its  department  derive  their  origin.  It  is  the 
mother  of  all  those  within  its  own  territory."  He  divides  these  centres 
of  nutrition  into  two  kinds  —  those  that  are  "  peculiar  to  the  textures, 
and  those  that  belong  to  the  organs."  The  former  are  generally  perma- 
nent, whilst  the  latter  last  only  during  embryimie  life,  and  finally  dis- 
appear or  "break  in  the  various  centres  of  the  texlure.^  of  which  the 
organ  is  composed."  "A  niilrltive  centre,  amilomical/ij  conaidered,  ig 
merely  a  cell,  the  niielertg  of  which  w  the  pfrmanent  noiiree  iif  nuccemve 
broods  of  young  eelU."  Prof  Hu.tloy  taught,  in  1353,  that  vitality 
was  "  a  property  inherent  in  certain  kinds  of  matter,"  and  that  there 
a  a  condition  of  all  kinds  of  living  matter,  in  which  it  is  simply  an 
amorphous  germ,  posse.asing  no  structure,  its  ext<.'rnttl  form  depending 
exclusively  on  physical  laws,  and  tb.it  the  successive  difTerentiatious 
or  changes  of  this  amorphous  ma-ss  will  depend  rm  previously  esi:itiug 
conditions.  This  dilfercntiation  may  iie  of  two  kiuii:*,  in  "utiicetluliir 
organisms"  it  is  " eiternal ;"  that  is,  is  concerned  onlj'  in  the  shape 
of  the  organism,  without  refefonce  to  any  internal  structure;  but  in 
all  higher  organism  the  external  differentiation  is  preceded  or  iicconi- 
panied  by  an  interna!  change,  and  the  "homogeneous  germ"  is  con- 
verted into  a  central  portion  or  eudoplast  and  a  [)eripherai  or  periplast, 
thus  constituting  the  germ  a  vesicle  with  a  nucleated  centre.  He  f^aid 
there  was  "no  evidence  whatever"  that  the  vital  forces  were  resident 

•  Tjson,  p.  J6. 
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exclusively  id  either  the  endoplast  or  the  periplast,  or  that  they  exerted 
any  attraction  over  each  other ;  that  though  they  were  in  harmony,  the 
chnnges  which  they  subsequently  underwent  had  no  "  causal  con- 
nection." That  the  endoplast,  so  far  from  being  the  seat  of  special 
vital  action,  underwent  no  morphotogical  change  whatever,  except 
giowth  and  division,  while  the  periplast  was  the  subject  of  the  most 
important  metamorphic  changes,  morphological  and  chemical ;  by  its 
diflerenttatioQ  all  the  various  tissues  are  produced  through  molecular 
changes  in  its  structure,  under  the  guidance  of  the  vital  force.  This 
metamorphosis  of  the  periplast  is  of  two  kinds,  "  chemical  and  struc- 
tural,"—  the  former  may  consist  in  "conversion,"  as  of  cellulose  into 
xylogen,  etc.,  or  in  "deposit,"  as  of  earthy  matter  in  the  bone  of  ani- 
mals, and  in  plants. 

The  peculiarities  of  Prof.  Huxley's  doctrine  at  that  time  were  the 
substitution  of  the  term  "endoplast"  for  "nuclcw,"  "periplast"  for 
"  cell  -wall;"  the  perfectly  passive  nature  of  the  "  endoi)Iast "  as  well  aa 
of  the  periplast,  so  far  as  the  determination  of  change  was  concerned, 
though  itself  the  seat  of  very  active  change.  He  also  held  that  the 
"  vital  pheni^mcoa  are  not  necessarily  preceded  by  organizaliou,  nor 
arc  in  any  way  the  result  or  effect  of  formed  parts,  but  that  the 
faculty  of  manifesting  them  resides  in  the  matter  of  which  living  bodies 
are  composed  as  such ;  or,  to  use  the  language  of  the  day,  that  the  vital 
forces  are  molecular  forces."  He  also  denied  the  invariable  presence 
of  the  nucleus,  and  believed  that  all  cell  development  occurred  by 
division,  except  in  some  vegetable  organism  wiich  he  specified. 

Dr.  J.  Hughes  Bennett  also  held  that  the  "ultimate  parts  of  oi^ani- 
zation  "  were  not  "cells  "  or  "  nuclei,"  but  the  "  molecules  "  of  which  they 
were  formed ;  and  that  these  molecules,  by  virtue  of  some  "  independent 
physical  and  vital  property  "  were  enabled  to  unite  so  as  to  form  the 
various  tissues.  To  these  molecules  he  gives  the  names  "  histogenetic," 
or  "  tissue  forming,"  and  "  histolytic,"  or  disintegrative.  With  him  the 
fin't  step  in  organization  is  the  formation  of  an  "  organic  fluid,"  and 
the  precipitation  therefrom  of  "organic  molecules,"  from  which,  ac- 
cording to  the  molecular  theory,  "all  textures  are  derived."  He  is 
aUo  an  advocate  of  spontaneous  generation,  and  "admits  the  produc- 
tion of  cells  by  buds,  division  or  proliferation,  without  a  new  act  of 
generation."  As  late  as  1856,  Messrs.  Todd  and  Bowman  are  found 
advocating  the  free-cell  formation  theory  of  Schleideo  and  Schwann. 
Tiiey  say,  taking  up  the  ovum  after  fecundation,  "at  this  period  the 
embryo  consists  of  an  aggregate  of  cells,  and  its  further  growth  takes 
place  by  the  development  of  new  ones.  This  may  be  accomplished  in 
two  ways:  first, by  the  development  of  new  cells  within  the  old,  through 
the  subdivision  of  the  nucleus  into  two  or  more  segments  and  the  forma- 
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Una  at  ■  mil  mrouw)  <ia«h.  wliidi  lli«n  l)«comM  tlw  nudoUH  of  a  now 
cell,  mod  tiui^  in  it*  turn  Imwohih  i1i«  parait  of  other  uiiclci;  wkI 
«au)>lly,  i>y  t)ic  roniiiitioo  of  t  grimulKr  du|Hwit  butwocii  tliu  wlK  iu 
Khicb  lh«  ilcv<:l(>|>ni«)C  of  the  now  <.'«ll8  ukt*  place.  Tbu  gnuiuln 
c^ilitinr  Iu  vadi  otliiu-  in  Mpnrnto  groupM  here  and  tlicn*.  to  form  nuvlvi, 
ait'l  arutinti  vaclt  of  tbow  ■  ilelimta  nieiubruae  in  runDcl,  which  is  th« 

cll  nivnibraiiH.    The  nuclei  bare  been  named  ejftoUa»u,  benuac  ihey 

f>IH-ar  Id  form  the  ixlh;  uid  the  gnaular  d«|K)BJl  in  which  tlieee 
chaituM  take  [(Im.>«  vi  cttllod  oftoblaatoauL'*  *  In  one  of  these  vnyt, 
u  '  _  Iu  lh«n  obRnrcra,  all  celt»  ara  rvrnivd:  tho  praciM  manntr 
i:  :  liD  liMna  are  formwl  from  eli«  oulli,  thvy  doeUra  tlicinwlvt* 

aaat>l«  to  etato. 

Tb»  iiruhahk-  changaa  wltich  occur  ia  the  c«)l,  Okj  describe  under 
l«o  iMiaila. —  tJiuM  tluit  lake  place  in  Lbo  c«ll  lueiiibraue  and  those  that 
takt  |tln'-r  in  tlit?  iiuGlt-ua.  Id  nil  mJ  or  iipiKiri^iil  librous  atrui-turuti,  as 
"arcular  ami  tibniua  tiaaucd,  Uie  wll  iiiembruui!  b<:*.-oinai  eluu^ubnl," 
ainl  i;iVM  ihn  appeanuce  of  being  divided  into  miautv  fibrui ;  in  the 
|tjwi|t«  Khicb  arv  i:iim[iii»i,'d  of  h»in<i)*i-nLiiti»  lulHrs  fillcil  with  a  iK'niUar 
lalwUtn'^',  Ihv  ci-llx  l>i-(>im«  atui<-li<->l  <-nil  lo  vnd,  ttie  partition  ia 
■tnoftwd.  and  lbo  tiiU'  funiicd  in  which  »  dcpotitotl  Iho  prci|rar  norre 
ir!  .'^r  aubrtiMiix.     TUi-  oupillaric«  nre  likcwiee  formed  bv  tho 

•■  '  of  lh>:  cclU  at  many  |M>iiit«  by  pointed  procesm  which  are 

i;ivcii  ii4t  t'ri'in  th<-tii.  Dr.  Chrjicnter  also  giree  in  detail  tho  nKnte  of 
tlw  rcll  ilcvi'liipnii'iit  AS  "  one  of  two  princijMl  modes  "  in  which  cells 
"ninr  urigimttr,"  whiUt  at  tlie  same  time  lie  declara  hiouelf  an  advo- 
ale  of  itie  views  eitleruiiiiei)  by  Dr.  IJouel  BmIa.  Pn)f.  Vircbuw,  on 
tlwi  utbrr  haiH),  in  b*u  "  CVllulnr  Paibolo;^'/,"  pu1>li»li«d  in  1854,  stntea 
Uiat  tviU  nui  only  orl^iiuite  tVoni  pr<^^xiElint;  ccUh,  and  dewribue  tlin 

irplixl  <f|l  na  ciiiiiiiitini;  of  "«.-ll  unl),"  "cell  conleul*,"  nilcleUH,  and 
Ibp  fully  d-vcluiwd  cell,  usually  s  "  nocteoltw,"  tlimi([h  it  in  not 
w^nlLal.  Lintcr,  ho  is  re|>oned  as  holdingt  "thalanuelettii  murminJ^d 
bga  moketdar  UtuUnuiau  tufieientto  catutitiU* aceil;"  the  "cell  wall" 
Ktn?  nnvaMmlial.  T1i«  e«II  h«  oonsidera  tbe  centre  ofaelivity  bryond 
"  '  nnnot  be  removed,  and  from  it  proiTXHl  all  phyiiiological  and 

jui..'..  .^..al  pmccweei.  and  though  MMrhcrll  in  an  indcpondeni  centre  of 
ritality,  vH  an  ibey  «ra  necu«arily  awM-uitcd  in  Ihc  mnalmction  ofvari- 
fiu»  ttvuo,  they  are  in  bo  mui-li  muuially  depcmk-nt ;  and  *a  they  are 
•wrr«llyaJwociattHlfuriliPatUinmenLof|iarticularcndshedividc<ilhejn 
into  n-rtatn  dvtrivta  or  "  coll  territories,"  as  prcvioiuty  tau^bl  by  OikhI- 
<!r,  lliB  iutc'rcvllular  -deriving  peculiar  prcijwrlicti  (Vrini  its  [lar* 

ticnlar  aMtM'iatioii,  nr'IcUH,  ucirording  to  thi^  writer,  ilejieiida  the 

•  ToJd  Mi'l  Dovnu.  l'b7*]ot«|lMl  Aaaiour.  p.  tfS,  Amvt.  fMt.,  1SG7, 
i  Tj»iis-|  C«U  l>««ulaa,  f.  «t. 
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life  of  the  cell,  while  to  the  cell  conteots  over  and  at>ove  the  nucle 
beloiiga  the  fuuctiou  of  the  structure,  oeurility,  contractility,  secretic 
fur  nerve,  muacle,  and  gland  respectively.    Nor  does  he  believe  in  t 
3i)-L'ulled  etTuaioDs,  holding  rather  that  all  plastic  deposits  are  the  rest 
of  excessive  ceil  proliferationof  the  tissue  concerned,  and  arenot  anefl 
siou  fromtheblood,  as  is  thought  by  Beale;  nor  does  heexcept  even  fibr 
found  external  to  tUe  bloodvessels.   Another  peculiarity  of  his  doctrii 
is  —  not  as  Schleiden  and  Schwann  taught,  and  as  is  generally  believe 
that  all  tissues  healthy  or  morbid  result  from  the  apposition  of  cells- 
that  all  physiological  and  pathological  growths  reeu  1 1  frura  &partieuli 
cell,  the  cell  of  the  connective  tissue ;  from  it  are  formed  muscular  ax 
nerve  fibres,  and  by  the  too  rapid  proliferation  of  these  cells  pua 
formed,  and  by  their  perverted  growth  tubercle,  cancer,  and  all  morbi 
growtlia ;  though  he  admits  that  pua  may  also  be  formed  in  the  develoj 
ment  of  epithelium,  either  of  raucous  membrane  or  cuticle ;  and  lastl; 
he  supplements  the  lymphatic  and  capillary  systems  by  a  peculis 
system  of  tubes  or  canals,  resulting  from  the  anastomosis  of  one  eel 
with  another,  which  he  classes  with  the  great  canalicular  system,  an 
to  it  refei?  the  "cord-like  fibres  of  yellow  elastic  tissue,"  which  h 
thinks  origiuate  in  the  connective  tissue  corpuscle.     Singularly  enough 
after  stating  that  every  tissue  is  formed  from  cells,  he  says,  that  "  pur 
white  fibrous  tissue  does  not  have  its  origin  in  cells,  but  is  a  modifies 
tion  of  a  previously  homogeneous  intercellular  substance,  deposito 
between  the  cells.*     Dujardin,  in  1835,  discovered  a  moving  substance 
f  o  which  he  gave  the  name  "  sarcode,"  in  the  lower  animals,  which  wa 
thought  by  Huxley,  Meyer,  Schultze,  and  Miiller,  to  be  peculiar  tt 
them,  and  possessed  of  "irritability  without  nerves.''    Siebold  observe* 
similar  movements  in  the  yolk  globules  of  planaria,  which  led  KCillikei 
to  suppose  that  all  coll  contents  were  contractile.     Virchow  thought 
these  movements  due  to  a  contractile  substance,  Leydig  thought  them 
phenomena  of  life,  but  all  believed  them  to  be  "something  difTerenl 
from  the  animal  cell,  as  a  body  mi  generis" 

PrijTsheim,  in  1854,  declared  the  entire  vegetable  cell  contents  to 
consist  of  protoplasm  and  fluid,  and  denied  the  existence  of  a  primor- 
dial utricle,  though  admitting  that  the  protoplasma  might  be  arranged 
in  layer!',  but  that  these  layers  could  not  be  distinguished  as  a  distinct 
r«emliriine.  Ijoydig,  in  1856,  denied  the  existence  of  a  cell  wall,  and 
believed  what  was  held  to  be  it  was  bnt  the  hardened  periphery  of 
protoplii^sm,  which,  together  with  the  nucleus,  constituted  the  cell. 
Si'hultze,  in  1861,  "  defined  the  c^il!  as  protoplasm  enclomig  a  nucleus." 
"TIio  coll,"  he  says  in  1863,  "leads  in  itself  an  independent  life,  of  which 
the  protoplasm  is  especially  the  seat,  although  to  the  nucleus  also  un- 

*  Tyton's  Cell  Doctnne,  p.  69. 
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doubtedly  falls  a  moet  important  though  not  yet  precisely  determiDed 
role.     ProtupIadiTi  ia  for  the  moat  part  no  further  dietiDct  than  that  it 
will  not  commingle  with  the  BiirrouDdiug  medium,  and  in  the  pecu- 
liarity that  with  the  nucleus  it  forms  a  unit     Upun  the  surface  of  the 
protoplasm  there  may  form  a  membrane,  which,  aUhovgh  derived  from 
t(,  may  be  ehemicaUy  different,  and  the  asaertion  that  it  is  the  beg'nming 
of  a  retroyreuion  may  be  defended.""     Briicke  had  previonsly  (1861) 
Bhuwn  that  the  nucleuaeven  was  not  an  essential  part  of  the  cell,  and  ther« 
has  been  cited  in  evidence  the  non-nucleated  amceba  and  protozoon,  and 
two  non-nucleated  monads  described  by  Cienkowsky.   We  come  now  to 
the  consideration  of  that  doctrine  which  seems  to  us  to  embody  the  great- 
est amount  of  truth,  and  to  be  capable  of  explaining  the  greatest  number 
of  the  phenomena  of  life  —  a  doctrine  that  has  been  slowly  evolved  by 
the  labor  of  scientists  everywhere;  many  of  the  ideas  entering  into  it 
had  been  suggested  by  other  investigators ;  but  Dr.  Lionel  Beale  — 
who,  more  than  any  other  investigator,  has  more  fully  elaborated,  and 
more  wisely  associated  the  facts  od  which  it  is  based,  whikt  adding 
lar^ly  to  them  by  his  own  investigation  — is  generally  recognized  as 
the  exponent  of  that  doctrine  of  cell  organization  and  growth  which 
claims  a  "vital"  influence  as  an  essential  factor  in  the  re^uJiiiion  of 
the  problem  of  life  —  a  doctrine  to  which  we  give  our  most  unqiialiScd 
adherence.     Dr.  Beale  makes  some  very  important  and  advantageous 
alterations  in  the  old  nomenclature;  he  describes  the  cell,  or,  an  he 
prefers  to  call  it,  "elementary  part,"  as  consisting  essentially  of  "ger- 
minal matter"  and  "formed  material,"    "Germinal  matter"  represents 
what  was  known  to  former  writers  as  "  cell  contents,"  "  protoplasm," 
"endopla^t,"  and  "nucleus."     It  is  the  living,  growing  part  of  the 
cell  —  that  part  which  appropriates  the  pabulum  brought  to  it  by  llie 
bliMwI,  and  with  it  reconstructs  itself,  continually  repairing  the  ivasic 
resuliini:  from  disintegration   of  "formed  material,"  the   lutti'r  cor- 
respimdinu'  to  the  "cell  wall,"  primordial  utricle,  "  periphist,"  and 
"intercellular  substance;"  the  germinal  matter  is  centrally  situnted, 
thcfiirm<'d  m.iterial  superficially,  and  resulla,  Dr.  Beale  think-,  from  the 
death  of  the  germinal  matter,  and  this  is  the  single  feature  of  his  doc- 
trine to  which  we  are  disposed  to  take  exce]>tion.     We  do  noi  »fi<  with 
what  priipricty  the  forme<l  material  is  spoken  of  as  "dead,"  wliild  >[ill 
invciiicd  wilh  the  properties  of  life,  contractility  in  muHclc,  nmriliiy 
in  niTve,  etc.,  as  has  been  well  objected   by  Dr.  Tyson,  thiiii;_')i    iJr. 
Beah'  hiin.'4'lf  does  not  seem  to  look  upon  contractility  anil  nriiriiiiy 
lis  vit.'il  phenomena.     "I  might  go  farther  than  many  of  ihnse  who 
adofit  iIk-  physical  theory  of  life,  and  admit  that  not  only  tnii.scular 
and  nervous  action,  but  that  the  production  of  many  of  the  compounds 

■  Schultie,  PralopL  d.  KluiopodeQ. 
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found  in  the  secretUuta  and  in  the  blood  ar«  due  to  phriicnl  and 
Gb«RiioaI  changes  mlone."*    To  ub  the  fimctioHot  thcdifllrcnt  suruo 
turvA  necinH  qui[«  as  wonderful,  and  as  inexplicable  on  purely  physicali 
laws  a»  clicir  ronimtion  ;  and  indct^d  Dr.  UcaJefieems  to  have  an  ua«aj^l 
ecnMition  ihut  »im>.-thing  more  than  )>hyHiciil  law  is  involved  iu  mu*>' 
oulor  coatTmoUtiiy,  for  a  little  further  on  he  aays:  "Mo  one  knowt 
bi'iliT  than  the  ptiyiiolst,  that  the  force  of  muacular  contrac^ou  ver^' 
far  vsrccrL«  thai  nhith  '^aii  hv  ohluiiieii  from  any  known  airangwDWot ^ 
containing  tlio»amo  wi-ight  of  mottcr."  f     Nor  do  any  of  the  phL-noof 
ena  of  life  e«em  more  mnarkabic  to  me  than  vennibility,  and  tho  power 
of  ori^'iiiaiiD^  sentjeui  motion,  whiob  latter  is  surely  quit«  as  wouderfnl 
SB  that  living'  parliclea  dliould  move  from  a  centre  in  opposition  to  the 
general  law  uf  all  purely  physieal  motion,  not  to  meutioo  the  hi};her 
intelledual  act^  lo  whi<:h  the  appHcituan  of  the  term  uen,-e-f unction 
may  not  be  reoogiiixed  iu>  appropriate,    lite  esienua]  featun^ii  of  this 
theur)'  are  that  all  »lruclurc-ii  "»priit|;  from  pre-exioting  slntcturtsi" 
whiel)  a^l^  ca^mblo  of  appropriating  t<>  lhemM;lvt«  thingH  dilferiug  from 
themw-lrcM,  and  c>iiverling  them  into  «trucluren  identinil  with  lliem< 
mIvck,  and  further,  that  they  arc  cajuihlc  of  IndtiliniU!  niutli|ilieati«n. 
Ko  mch  thing,  tbertiforo,  u  spontan«oiis  generation  doot  or  can  occur.j 
Gvrroinnl  matter  is  of  "granular  appearance,"  and  is  everywhere  the 
came;  the  germinal  matter  of  nerve  tissue  cannot  bo  distinguished 
from  the  germinal  matter  of  a  leaf  or  of  the  lowest  fungus.     All  geivi 
niiual  msiter  was  once  pabulum,  as  all  tissues  were  once  germinal 
natter.    The  formed  material,  or  cell  wall  when  it  exista,  is  of  vari- 
able ihickness,  and  may  continue  to  increase  in  thickness  by  tha 
fonuatiun  I'rum  tlie  germinal  matter  of  new  material  on  ita  inner  aur- 
Ctee,  or  it  may  become  thinner  by  the  rapid  accumulation  of  germinal 
matter  within,  and  ica  eon^'cinimt  dixtcntioD;  or  both  ^ay  take  place  . 
ftt  ibe  !<aiUL'  tinii',  the  cell  wall  remaining  pas*ive.     The  formed  mstfr 
rial  endowed  with  )<uch  properties  as  contractility  in  muscle  is  yet 
iiicapaide  of  reprodtiuing  itj>elf  by  the  assimilation  of  pabulum,  wliiUt 
Uie  germinal  matter  U  tlie  laboratory  where,  under  some  inesplieahle 
guidance,  the  Inert  elements  of  the  tissues,  brought  thither  by  the 
blood,  are  omverted  into  living  matter. 

Sitnaie<l  in  the  centre  of  the  elementary  part,  all  food  must  pan 
llirough  tlw!  formed  material  to  reaL-h  the  germinal  mnltcr;  ht-nee  the 
gTXtwih  of  the  cell  will  be  more  or  Iwte  rapid,  other  things  hcing  equal, 
ncoor<ling  to  the  ihickiiese  of  the  formed  material,  ibe  niait  Kuperficial 
and  ohh-st  part  of  the  cell.  The  lurui  of  the  |iarucl<»  of  gcnainal 
matter  is,  iu  Dr.  Ueale'a  opinion,  spherical,  ihuugh  be  ovluiowle 

"  StniotuFe  knd  Orontb  of  TImum,  p.  211. 
t  Ibid.  p.  •ll». 
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Ihat  ludi  ■  coDcluHiofl  U  purdj  eonjorturnl.  alnL-*  it  ia  irapoaMblD  to 
uwi  Ui«Di  NpAnUvtjr  ur  vruo  Vo  cuuocivu  *  iwniciv  <if  livLug  luatlcr  Dot 

Tbv  uutritivo  chiing«s  in  ti\«  lixtrnw  <li-)i(>n>l  ((>r  itivir  proper  activity 

un  tii«  two  upjuMtte  prvcnew  uf  tliaitilfgnitioii  iiiiii  ri'tii^mil ;  ai  iicvr 

partJcIu  am  coiuuiDtlf  being  itdded  by  tlto  uairailativt)  aciiuii  uf  tha 

LgnrnilDitl  ouitt«r,  to  wut«  ia  eoiutoutly  taking;  pUoe  bjr  di'^irurtivo 

pM)tAaii>rph(Mi«  of  the  formvd  iiiat4;Tt4tl,  ami  \a  ilit  maiutcuuice  of  a 

herftot  tsiuilibriuai  l>vtw*.H.ii  tbvoo  (irocoMM  ooiiiUts  tlic  IwnlUi  uf  tbo 

PMrt;  but  iftho  blurn)  Iw  chi(r);i.-<l  nitb  wmo  poisooou*  clciii«>it  irii|uiir- 

rbi%  lti«  nutritivi'  iiMjiiitiw  of  tliv  ovU  food,  or  if  tie  blowl  be  •l<-tic-iviit 

in  liMiltiiT  luibulum,  from  Jii<liK>»tioQ  ur  imprnpor  quality  uriiigiuto, 

bBT  if  Ibo  qiianlity  of  tlie  blood  drciiluliu;;  tliruugli  tlic  part  prove 

|bftilDi)nAli-  to  iu  proper  mpport,  tlii*  injiiilibriutu  it  ilfislruvLil  aorl 

Ummo  NMilta.    "  A  ch«ng«  of  tlii«  avrt  occvn  in  scartei  fcwr.    The 

naorbid  ittaitiff  circmlntiu^  in  tJiv  blom]  inu^rlvrm  with  tbu  rvgular  pro- 

dactliM)  iif  now  cuticle ;  I'tir  n  tiinu  nMw  is  formed,  but  by  auil  by, 

wlii-u  the  vtiiU-u(.<«i  of  ibo  iliiKimj  abuttw,  ttud  tin-  piiiiutn  i«  in  a  grvat 

ntauant  tliniinntnl  IVuid  tlie  blood,  iIh!  fonuuttvit  ptwce*  u  re-4»t«b- 

IMmL    a  gap,  bowevvr,  exiflta,  an  it  were,  bctweeu  the  tj«uu  Ibmted 

ibrion'  ill**  iiitcrf('r«'i]<.v  «f  Ihv  diw:a«c,  and    tlial  pnxluc<:d  iil^er  ibe 

nMtunt)  prtM'cm  wu  raiiiut'^l.     In  point  of  agv  tb<?y  aro  M'panite<l  by 

u  interval,  so  that  u  the  nev  cuttcl«  grows  up  from  beJow.  the  old  is 

ueptniM)  en  nia»e."    T)i<>ui;h  llie  tfi^nninsl  matter  b  everywher«  the 

latme  in  jpncral  Bp]Mnnui<->i,  and  ktowi  in  ]>rfoiM'ly  the  aame  way,  y«t 

the  itrui-iure  rwultint;  frirm  iU  growth  b  very  dillvrcnt  arconlin];  to 

tboiirnatLiin  fnini  wliicit  it  is  derived  ;  the  germinal  niait«r  uf  niuK'le 

will  furrii  nolhiiij;  bnl  tnuHvU.  thai  of  nerve  n<itlilii|(  but  nerve;  it  ia 

Mvn  ibf'refiirr  tn  pmtNM  pm-«llnr  I'liduwrnoutn  aix-orditic  la  the  locality 

En  wbieh  it  uria:inAtp<l.  though  all  tb««t  stnoiuroi  nro  knoirn  to  have 

bail  a  mmmoii  orti^in  "fmm  a  nngte  mam  in  the  embryo."     Nor  b 

'■'  ^nr  etiilowmoiit  io«t  by  t ran « plantation  ;  in  uha(e%'or  vilualinil 

11-         :.  iiMiy  »nbsc^iueDtly  be  found,  if  it  grovt  at  all,  it  dotv  m  in 

obeilinnt-e  to  the  linpulte  received  rrom  the  parent  c«ll,  n^fusing  to 

a<-kn<'u1r<l;;e  any  formative  eontrul  from  the  Mrurture  by  whirh  tt 

may  hi-  invrstnl.     The  germinal  molti^r  of  bone  will  prixluee  bimo 

vherovvr  it  may  \m  plaecvl,  if  ibw  nm'lilioni  requisite  to  ilajtroirlh  and 

I'l       '       .     '   '      i.        [vikL     Or  Brnle  ibiiika  "bone  cancer"  u  an 

'  .  andllialit  in  due  In  iheeienpeiatalheblood  of 

Diinuie  paritclM  of  nuTintnal  mattvr  fmm  b<Mie,  wliieb  IK  *nbBei|Hvnlly 

d«'I"Mtod  iu  •iinHf  liiunit  whfNi  mndiliim*  fnvoralilu  to  der^opmcnt 

•Kill.  an,l  thit*  i«  ronnni.  In  an  abnormal  nitnulion,  an  ommmk  growth. 

Viichuw't  tboury  tliat  all  iialiiulugicni  (fruwtb*  are  the  retnlt  of  uxcet* 
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eive  proliferation  of  the  connective  tissue  corpuscle  in  tlie  situation  in 
which  it  is  found,  fails  to  account  satisfactorily  for  such  pheuumena  as 
these.  On  considering  the  changes  that  take  place  after  the  applica- 
tion  of  a  blister,  we  shall  be  able  to  observe  the  formation  of  pus  globules 
and  the  development  of  cuticle, —  after  the  application  of  the  iiTitant,  a 
fiuid  is  poured  out  between  the  layers  of  the  cuticle;  upon  the  deep 
surface  of  the  superficial  layer  are  seen  little  masses  of  germinal  matter 
enveloped  in  a  thick  layer  of  formed  material,  in  the  subjacent  fluid 
also  after  a  time  will  be  found  a  great  number  of  these  elementary 
parts,  with  however  a  comparatively  thin  layer  of  formed  material, 
rapidly  multiplying.  Tliese  are  pus  corpuscles  which  are  observed  to 
have  the  power  of  appropriating  the  nutrient  material  of  the  blood  and 
the  debris  of  the  tissues,  and  of  converting  it  into  material  like  them- 
selves. This  takes  place  much  more  rapidly  than  in  the  normal  state. 
The  nutritive  material  is  furnished  in  greater  abundance  than  usual, 
and  if  it  were  not  so  converted,  it  would  undergo  decomposition,  and 
the  whole  of  the  suri-ounding  tissue  would  be  destroyed. 

Here  the  elementary  part  of  cuticle  is  formed  in  the  usual  way, 
but  too  rapidly  for  the  low  conversion  of  germinal  matter  into  the 
tissue  of  cuticle ;  a  soft,  spongy  matter  resembling  cuticle  is  formed, 
which  cannot  undergo  further  formative  transformation,  but  becomes 
pus  instead.  In  the  process  of  healing,  the  reverse  of  this  takes  place: 
a  layer  of  formed  material  is  slowly  formed  on  the  surface  of  the  ele- 
mentiiry  parts,  which  are  no  longer  produced  with  such  rapidity,  and 
is  gradually  converted  into  proper  cuticular  tissue.  The  relative  pro- 
portion of  germinal  matter  to  formed  material  is  much  greater  in  young 
tissue  than  in  old ;  in  youth  than  in  the  adult.  The  development  of 
tissue  takes  place  rapidly  in  the  embryo,  where  the  germinal  matter  is 
abundant, in  old  age  it  progresses  slowly,  owing  to  the  proportionately 
small  quantity  of  germinal  matter  to  the  formed  material,  which  so 
envelops  it  as  to  obstnict  the  passage  of  nutrient  matter  to  it.  In  the 
fluids  of  the  body  we  find  germinal  matter  abundant  in  "the  white 
corpuscles  of  the  blood,  the  corpuscles  of  the  lymph  and  chyle,  and  the 
contents  of  the  closed  glands  are  to  be  regarded  as  masses  of  germinal 
matter  possessing  important  powers  of  growth."*  In  certain  diseased 
conditions  the  white  blood  corpuscles  undergo  very  rapid  development, 
whilst  their  further  change  into  red  blood  corpuscles  takes  place  very 
slowly,  thus  destroying  the  balance  between  disintegration  and  repair. 
■'  Chyle  and  lymph  corpuscles,  certain  corpuscles  in  some  specimens  of 
mucus,  the  corpuscles  in  certain  glandular  organs,  white  blood  cor- 
puscles, and  pus  globules,"  bear  an  exceedingly  close  resemblance  to 
each  other  for  a  very  obvious  reason ;  they  are  composed  almost  en- 
■  Biale  On  ths  Struolare  uid  Qrowth  of  TisBaeB,  p.  48. 
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tirely  of  germinal  matter ;  and  we  have  seen  that  germinal  matter  is 
the  same  in  appearance  wherever  fouud,  tliougli  poiiaessed  of  very  dif- 
ferent powera,  according  to  ita  origin.  The  wliite  blood  corpuscles  are 
purely  germinal  matter,  wbich  Dr.  Beale  thinlcs  would  undergo  de- 
velopment into  tissue,  if  it  were  not  for  the  constant  motion  to  which 
they  are  subjected,  and  that  when,  from  any  cause,  they  become  sta- 
tionar}',  they  undergo  rapid  conversion  into  some  simple  form  of  fibrous 
itseue ;  "  indeed,  there  is  reason  for  believing  that  fibrin  is  the  formed 
material  of  the  white  blood  corpueclea."  *  Secretion,  according  to  Dr. 
Beale,  is  the  resultant  of  the  disintegration  of  the  secretory  organ ; 
thus,  in  the  liver  this  process  is  described  as  a  transudation  from  the 
blood  of  the  material  of  which  the  bile  is  composed,  which  becomes 
converted  into  the  germinal  matter  of  the  liver  cell.  "  The  particles 
of  this  mass  are  constantly  growing  from  centre  to  circumference,  and 
when  they  have  reached  the  circumference  of  the  mass,  having  passed 
through  various  stages  of  their  existence,  they  become  bile."  The 
general  theory  of  development,  as  taught  by  Dr.  Beale,  is  briefly 
summed  up  by  himself  in  the  following  words :  "  1.  Mattel  which  pos- 
»a»e»  the  potoer  of  forming  itself  into,  or  of  altering  the  arrangement  and 
relation  of,  iU  own  coMtUnent  elem^nti  go  a*  to  form  matter  having  cer- 
tain pecidiar  properties.  2.  Mntter  or  tissue  vhifh  has  thus  resulted  or 
been  formed.  The  latter  generally  forms  an  investment  around  and 
protects  the  former ;  but  in  certain  cases,  besides  this  investment  being 
formed,  some  of  the  living  particles  undergo  change,  and  become  re- 
solved into  a  peculiar  formed  matter,  of  which  very  little  remains,  is 
fouml  between  the  external  investment  and  the  peculiar  formed  matter 
within.  As  examples  of  this,  you  may  remember  I  adduced  the 
familiar  examples  of  the  fat  cell  and  the  starch  cell.  In  nutrition,  the 
pabulum  first  become*  forming  matter,  and  in  this  new  ftate  passes 
throu;,di  certain  stages  of  e.viiitcnce,  and  at  last  becomes  formed.  The 
movement  of  the  particlL'.^i  always  takes  place  in  one  coiuttanl  direction 
from  the  centre,  at  which  they  become  living.  The  pabulum  always 
pa&MM  in  the  opposite  direction." 

*  Beale  Oa  the  Structure  aod  Orowlh  of  Tissues,  p.  49. 
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CHAPTER  IL 
ANATOMY  AND   PHYSIOLOGY   OF  THE   MOUTH. 

THE  mouth  BJgtiifiea,  in  the  human  subject,  the  space  included  b& 
twecD  the  palatiue  arch  above,  the  mylo-hyoid  muscles  beneath,  the 
lipa  iu  front,  the  velum  palati  behind,  and  the  cheeks  on  either  tide. 
The  teeth  and  closed  jaws  separate  the  inner  portion,  or  lingual  cavity, 
from  the  outer,  or  vestibular  space ;  and  while  that  part  of  the  latter 
bounded  by  tlic  cheeks  ought  properly  to  bear  the  appellation  buccal, 
the  term  buccal  cavity  is  not  uufrequently  employed  with  a  significa- 
tion so  general  as  to  comprehend  the  whole  oral  cavity. 

In  the  mouth  are  tlie  tongue,  teeth,  and  the  alveolar  ridges  invested 
by  the  gums :  into  it  are  poured  tlie  secretion  of  the  parotid,  sub- 
maxillary and  sublingual  glands,  as  well  as  that  of  the  ordinary 
mucous  iiiid  of  the  special  lingual  follicles;  and  in  it  the  food  is  sub* 
jccted  to  the  jirocesses  of  mastication  and  insativation  previous  to 
deglutition. 

It  h  farther  concerned  in  the  prehension  of  aliment ;  and  besides 
containing  the  organs  of  taste,  is  employed  in  articulation,  expectora- 
tion, suction,  etc. 

The  parts  concurring  to  constitute  the  mouth  form  a  very  compli- 
cated piece  of  mechanism ;  through  them  it  has  a  wide  range  of  sym- 
pathies, and  by  them  it  performs  a  great  variety  of  functions. 

The  anatomical  elements  composing  these  parts  consist  of  Bone- 
Ligament,  JIuscle,  Gland,  Bloodvessel,  Nerve,  Areolar,  and  Adipoee 
tissues,  and  Mucous  membrane. 

These  dificreut  elements  combine  together  and  form  the  various 
organs  which  constitute  tlie  mouth, 

The^e  organs  I  shall  consider  in  their  physiological  order:  thus 
combining  their  anatomy  and  physiology,  studying  at  the  same  time 
both  their  healthy  structure  and  function. 
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CHAPTER  m. 


OeTEOLOOY. 

BONE  is  one  of  the  hurtWt  subManccs  in  the  body.  It  in  compowd 
of  uiiiiial  (ir  orpiuic  iiiaiu-r  in  intimnce  association  wiili  mrtliy, 
Brinurganic  matu-r.  From  Uii-  organic  matter  ibe  bone  ilcrivv*  ibo 
|in>[wnjiw  nf  tiiughniw  and  vtasticily ;  *im)  l>om  ih«  MrtJiy  lualcriii], 
luirdKM  aii'l  Milidiiy.  Tli«  mtDeral  niattt^r  nitiy  W  ilii»»lvi->l  mit  by 
k  dUtiU)  foliiiiKn  ul'  nitric  or  inuriatio  ac'uU,  whilst  iht-  luiirniil  iiintttT 
momini  unnin.-(HM),  retaiiiiDg  it^  form,  though  looniig  il»  hanlnm*,  to 
that  Uio  hinj;  lMitM»,  n<i  gn»K  in  thdr  flexibility,  may  be  tied  into  ft 
knot :  no  th«  olhir  Imnii,  hy  nuhjccting  thorn  to  a  hi};li  hvnt  in  nn  open 
firt-,  whtUt  rxp<iu-<t  lo  tJtc  Kir,  thp  animnl  tualter  niny  be  consiimcft, 
Iraviii);  tltf  inini-nil  (o  preserve  tlio  farm  of  tJie  bone,  but  so  inwcurclj 
tJuil  il  will  oriimhie  to  ushra  in  ihegrssp  of  the  hiuul. 

Till-  roinfxwiti'iii  of  boue,  according  to  BerEeliiu,  is  sbout  onc-tliird 
uiuuil  anil  (wo-thinb  miueral  matter: 


ABlnutl  llaUrr. 

laorfuile 
or 
RMlbjr  lUU«r. 


GelMin  ud  HooitTMMla,      ....  t*'SO 

P)ii>«|>liM«  of  l.hn« St-M 

C*rban»i«  oT  Limo 11-10 

niMrlik  «if  Cttleiain 200 

PliMpbale  of  MBfn««I»,  1  10 

Soila  kiiJ  ChlorUa  of  Sodium,  1-30 


Tlw  pDportion  of  imrchy  an<l  animal  matter  h  gcnt^rally  ihonght 
vary  with  varying  ag«.     According  to  Slire^,  thia  diflercnco  i«  aa 

OnibO.  ADVLT.  OLD  AOI. 

AbI«I  M«llrr.  .        .     47-30       .  Si>-18  1S4 

hnl>7  Mwior,  48-18    .  .    74-M    .  .    M-l 

Tfl  thin  Ni)|>fHMr>l  dillercnc«  has  commonly  b««n  aHcribp<l  iho  gnntrr 
brilllMtM*  of  lHin«e  in  aged  peopl« :  bnt  recent  analy^K?*  tend  to  show 
ihat  bono  is  Bl  all  prriods  of  individual  life  chf-mically  the  same,  and 

'  au,  thr  infcn-nre  grriwing  mil  nf  the  error  of  former  aDHlys<»  is  fnW 

TIm:  diiTrlojimcnl  of  boue  tak«  place  in  a  manner  Mmewhnt  dilTer- 
eat  from  that  of  moat  othrr  tlwufla,  niwe  ire  have,  iu  addition  to  the 
■inal  matter  and  formed  material,  a  dt'fxwt  of  eanliy  matier  in 
I  lattw,  Tbefonnatlnn  of  the  animal  maicer  isaTilal  phenonieuon, 
tb«  <l«|H>dl  of  narthy  matu-r  a  purvly  |>liy>icul  one. 

The  "ceJl"  or  "cltmeutary  part"  of  bone  coDxiua  of  aaoftoeotnl 
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mass  of  germinal  matter,  eurrouDded  by  a  thin  layer  of  soft  formed 
material  with  which  it  is  continuous,  and  which  "passes  uninterrupt- 
edly into  the  hard  calcified  formed  material."  This  hard  formed  mo* 
terial  is  everywhere  perforated  by  little  channels  called  caoaliculi, 
along  which  the  nutrient  material  is  conveyed  to  the  germinal  matter. 
These  canaliculi  are  formed  in  a  manner  corresponding  to  the  deposi- 
tion of  the  mineral  matter,  that  is,  from  without  inward,  commencing 
at  a  point  most  distant  from  the  germinal  matter.  In  tlie  dried  bone 
these  canals  are  seen  to  communicate  with  little  vacant  spaces  called 
lacunie,  occupied  in  the  fresh  state  with  germinal  matter,  seeming  to 
a^ociate  them  one  with  another.  In  this  manner,  each  lacuna  com- 
municates freely  with  adjacent  lacunie. 

The  only  part  of  the  bone,  in  Dr.  Beale's  opinion,  which  can  be  said 
to  be  living,  is  the  "  nucleus"  or  "  bone  cell "  in  the  space  or  lacuna, 
constituting  perhaps  one-twelfLh  part  of  the  bone ;  all  the  rest  being 
as  dead  in  the  living  body  as  when  removed  &om  it  "  It  (the  germi- 
nal matter)  alone  can  grow  and  give  rise  to  t\ie  formation  of  matrix. 
Bone  cannot  produce  bone,  but  the  germinal  matter  of  bone  may  become 
converted  into  new  bone  tissue."  Virchow  is  of  the  opinion  that  the 
matrix  is  true  intercellular  substance  into  which  proceed  stellate  pro- 
cesses from  the  cells  occupying  the  lacunai,  thus  giving  rise  to  the 
canaliculi ;  an  opinion  directly  opposite  to  that  of  Dr.  Beale,  that  the 
canaliculi  begin  in  the  matrix  (which  is  not  formed  independently  of 
the  cell,  but  consists  simply  of  the  formed  material,  or  cell  wall,  in 
which  mineral  matter  has  been  deposited,)  and  extend  to  the  germinal 
matter  occupying  the  lacunal'space.  This  germinal  matter  is  always 
present  in  the  lacuna  ;  on  it  depends  the  circulation  of  the  calcareous 
matter  held  in  solution  by  the  blood ;  without  it  hone  tissue  cannot  be 
formed,  and  on  its  presence  the  life  of  the  bone  depends.  The  canaliculi, 
then,  are  the  "altered  spaces  or  ducts  which  are  left  between  the  calcare- 
ous globules  originally  deposited,  and  through  them  pass  fluids  to  and 
from  the  germinal  matter."  (Beale  On  the  Structure  and  Growth 
of  Tissues,  128.)  Originally  triangular  in  form,  they  finally  become  so 
altered  by  the  filling  up  of  the  angles  as  to  exhibit  a  circular  appearance 
on  transverse  section.  The  osseous  tissue  with  its  canaliculi  and  germinal 
matter  always  bears  a  fixed  and  definite  relation  to  the  vessels.  It 
may  exist  as  solid  cylindrical  processes  covered  with  a  vascular  mem- 
brane, or  as  thin  laminee  also  covered  with  a  vascular  membrane,  or 
as  concentric  laminee  arranged  round  a  centra!  opening,  a  "  Haversian 
canal."  Each  Haversian  canal  has  a  diameter  of  about  one>live- 
hundredth  of  an  inch;  though  they  are  of  very  different  sizes,  varying 
from  one-fiEleen-himdredth  to  one-two-hundredth  of  an  inch  in  diameter. 

The  elementary  parts  of  boue  are  so  arranged  as  to  form  either  the 
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looee  snd  apongy  or  cancellated  bone  tissue,  or  the  more  solid  and  com- 
pact or  laminated  tissue,  as  ia  the  shaft  of  a  long  bone ;  and  between 
these,  in  health,  a  transitional  stage  may  always  be  observed,  while  in 
disease  the  compact  tissue  may  undergo  such  modification  as  to  resem- 
ble the  cancellated.  There  are  also  "  large  spaces  like  cancelli "  in 
the  compact  tissue  called  the  "Haversian  spaces,"  which  arc  merely 
the  canaEs  enlarged  by  erosion,  taking  place  from  within  outward. 
The  canab  and  spaces  which  finally  form  the  fat  cells  may  also  undergo 
conversion  into  bone  tissue,  and  are  originally  derived  from  the  same 
elementary  parts  as  those  from  which  bone  is  formed. 


CHAPTER  IV. 
BONES  OF  THE   HEAD  AND  FACE. 

r[E  osseous  structures  in  which  the  student  of  dentistry  ia  especially 
interested,  and  to  which  we  would  direct  attention,  are: 

1.  The  superior  maxillary  or  upper  jaw  bones. 

2.  The  inferior  maxillary  or  lower  jaw  bones. 

3.  The  palate  bone. 

THE  SUPERIOR   MAXILLARY   BONES. 

The  Superior  MaxiUary  Bones,  two  in  number,  are  in  pairs  and 
imited  on  the  median  line  of  the  face.  They  occupy  the  anterior 
upper  part  of  the  face,  are  of  very  irregular  form,  and  consist  of  a 
bfidy  anil  processes.  They  are  the  largest  bones  of  the  face  except  the 
inferior  maxilla,  and  enter  into  the  ibrmatiou  of  three  cavities,  the 
orbit,  the  mouth,  and  the  nares ;  ihey  also  enter  into  the  formation  of 
the  zy;,Mniatic  and  spheno-mnxillary  fossx,  and  the  spheno- maxillary 
and  ptery go-maxillary  fissures 

The  boiiy  is  the  central  part  of  the  bone,  and  has  four  surfaces; 
namely,  the  external  or  faciiil,  the  posterior  or  pterygoid,  the  superior 
or  urbiial,  am)  the  internal  or  palatine. 

The  Eriernal  Surfaee  is  irregularly  convex,  and  has  a  depression 
about  it.j  r<-ntre  just  above  the  canine  and  first  bicuspid  teeth,  called 
the  canine  fossa  :  immediately  above  which  is  the  infra-orbital  foramen 
for  trani^mitting  an  artery  and  nerve  of  same  name;  its  upper  and 
inner  edir^  forms  part  of  the  lower  margin  of  the  orbit,  to  which  ia 
attached  tlie  levator  labii  suporioris  proprius  muscle, 
4 


so 
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Tbe  PotUrwr  Sttrfaff  has  a  bulging,  called  tuberosity,  which  is  con- 
nwtwl  with  ihe  jmlnte  hopes,  nml  Imiinds  the  autnim  Iwhind;  it  in 
I>crfbrated  by  three  or  four  »mnU  linlw.—  the  posterior  dental  canii!* 
which  transDiit  nerves  and  bloodvcwels  to  liie  molar  t«eth.    This 
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fiurikce  present))  also  on  itti  naxal  face  u  groove  which  b«H>m(«  by 
arliculattoii  with  the  [uilat«  bone  the  poMerior  palatine  canal. 

The  Internal  Surface  est«D<b  from  the  ftlveolar  procwiNW  in  front  to 
tUe  borizontal  plat«  of  the  piUate  boneti  behind,  ealted  (he  palatine 
ftOCSaBte,  wbicb  are  rough  below,  fonning  the  roof  of  the  mouth,  and 
•mooth  above,  making  the  floor  of  the  no«tril».  They  are  united  along 
Hid  median  line,  at  (he  anterior  part  of  which  is  th«  foramen  tiicisivuio, 
bavins  f «  openings  in  the  nares  above,  while  there  is  but  one  in  the 
mouth  below,  Tlie  body  of  tho  superior  maxilla  is  oocupied  by  u 
larfre  and  very  important  cavily  calk-d  the  Antrum  IlighnvirianKm,  or 
3IaxiUnry  Hinus.  Tliid  cavity  is  iiumewhat  triangular  \a  sha|w,  with 
\li  liaso  generally  looking  tu  the  ni»e,  and  its  apex  to  the  malar  pro- 
C4W.  Iv*  upper  wall  i*  fortni'il  hy  the  8oor  of  the  orbit,  it4  lower 
the  aivcoli  of  tile  molar  te^-th,  whieh  «omelim<M  perforate  thu  cuvity.1 
Tbc  canino  fuau  bouuds  it  in  front,  while  tliu  tuberwity  cIokh  tt 
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bttUnd.  But  tlir  ohnpc  of  l)ii!t  oATity  y  exceedingly  variable.  In  «>■ 
amining  n-n(>ll<-<-livn  of  nearly  i»tii>  hiiodrcd  mnxillie  in  lh«  Muwum 
of  Uic  BaliiciKin:  EhiDtai  CulU-g*!,  no  two  oinuMv  w«rc  fouad  to  be 
eha|»Ml  alike;  ami  ibis  ditTi-rftauc  u  ait  ninrkcd  bctw«CD  th«  right  and 
(ha  led  in  the  eaiiie,  na  in  dlBcn-ot  mbject*.  Tbo  floor  of  aomQ  ia 
nMriy  fiat,  but  in  (h«  majority  nf  cases  it  is  very  uaerea ;  MmMini(* 
nronapd  by  m  riuglo  »c])liiiii,  varyiof;  from  ODe-ei|{;btb  to  half  an  inch  in 
height ;  at  olhvr  titm.**  tlicnj  at«  fouixl  thrvo  i>r  four  itcptu,  dividing  tlic 
lover  part  of  the  Mvity  into  a«  many  Fcpamtc  comparUnrnts,  wilh  the 
boliom  or  floor  of  tio  two  on  a  lofcl  "witb  each  other.  Some  aro  |>er- 
foTBtod  by  the  roots  of  one  or  more  te«ch ;  at  other  timM  tbe  rooU  of 
MTfnl  iwtli  cxl^'ud  considerably  above  the  lewl  of  ibe  floor  of  the 
antrum,  covcrvil  by  a  lamina  of  bone  scarcely  thicker  than  bank-onte 
paper.  lu  other  cases,  the  ilcMr  of  tlie  antrum  is  half  an  inch  above 
the  rxtmnitia  of  the  mote  of  the  teeth.  Tliid  cavity  olao  variea  a« 
much  in  sito  aa  it  does  in  shape. 


rio.  3. 
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The  npnting  of  the  antntm  (s,  on  it»  na^l  portion  or  base,  into  tlie 
middli*  tnniititt  of  ihr  oiih-  ;  in  tin"  nkf^letun  it  is  isr;,*e,  vhile  in  the 
natgral  "tat*  it  in  much  cwDirnctivl  by  the  ethmoid  boue  above,  the 
inA-riur  lurbinaint  Emne  bdow,  the  palate  bono  beltlnd,  and  by  the 


wMfl  throiigli  the 
loop  {groove  lies  i 
tliG  antrum,  whidi  is  converted  Into  a  ctinal  for  Uie  ua^al  <Iii(-t  Ujr 

I'lii-ymal  and  inferior  turbinaled  lioiica. 

Till'  itahr  J^rocts*  lit  u  rxiugh,  irlaiigulEir  provcM,  mnrkini 
bouiidary  between  the  t^xti^riuil  ami  iiiUTtial  riiirr»(.tsi.  It  prMrc 
itsiippor  niargiD  a  roughcuud  surface  lur  anicutatiuu  wiili  thoi 
bune. 

The  Xawti  Pnacu  fornu  t]i«  lateral  houitilarjr  of  tli«  ixiie.    It  i 
tliii'k,  triangular  pr<>iuincncearlicijl.iliii;;  nt  iu  ti|>pcr  cxtn'mity  b] 
MirratL'il  inlgv  with  tiie  Iruiilal  buue,  and  hy  an  uuuvcd  Hirlace  w 
tbu  otlimoid  bono;   a  litUe  lower  on  its  intenial  burfaw  it  uffcn 
Ir.iiiKVfrat!  riitg<-,  ttio  superior  turbiiiat«<I  ctvsu  Tor  artit-ulnliuii  W. 
tliu  middle  lurltiiialvd  Ikwo;    1>«I»w  tlii«  \n  tliu  iiilVriur  turbinai 
cruat  to  wlitch  is  attached  thu   inferior  turbinated  bone;  and  lyi 
botwecn   ihew  crflsts  Is  a  smooth   concave  sjiatH-,  furniinf;  part 
the  middle  mentUB,  wliilc  bcncalh  the  tiifurior  i-r\'!it  to  a  like-  '[ui 
which  fiirnis  ]iar(  of  the  inferior  mmtus.     liv  its  anterior  bord<'r  it 
ardnilatcd  with  theiiaMil  Itonc.aiid  b]r  it«  [iwlerior  wilb  tbeUchiTriti 
bone,  forming  with  it  (he  canal  for  the  naital  dncl.  whiUt  al  tbe  jtin 
tion  of  the  anterior  lip  of  the  na«nl  ^rftove  nilh  lh<!  orhilnl  nurfiicc 
placed  the  lachrymal  tubercle,  aerving  lu  a  guide  to  titc  tluct  in  a 
o]>eratioiu  for  liatula  lachrirmalia. 

The  Alveolar  I'roeett  b  Ibruieil  on  the  lower  edge  of  the  extern 
«irfai!e;  it  is  broader  behind  than  in  from,  and  it  perforated  with  c 
cavationn  eorrwiwniding  ui  numhnr  with  iho  teeth,  those  dcprwaioq 
which  receive  teeth  of  nior<!  ibim  one  fang  are  enb-divided  by  bon 
KptA  into  cjjnipnrtnivBta  of  a  sufficient  number  to  receive  these  fkng 

The  bottom  of  each  of  iha 
cavities  i*  perforated  bv  a  Mna 

S  foramen,  fur  the  i>ii«*nireof  nervi 

^^_  L  and   tilooilvtWL'ls  which  siippl 

JS^-  ^9pv  ^^  "*'''■    ''^'^  alveolar  bonle 

j^SPi'  fft^^^^    extemallj'  presents  a  fluted  af 

Cf^a^ffiHi^vi  'i  I .-  -^  pcarant*  :  ihe  projcetious  eoi 

t-^™EjlK!>^'     1  '    f  '^1  ^    respond  with  the  alveolar  cavi 

—  ^Siror  }^^V  '^'*'  '""'   *^*  (Icprewlont  will 

^^Kp-^^^"JV^   ~ N^  ''"^  ^1""   ''''''^''    d'vido  theu 

I  from  one  another. 

1  Th«  Pahtt  ProofM  forma  the  roof  of  the  month  and  part  of  the  flon 
of  the  nwn;  it  i*  ihick  and  Krong,  and  prcacnU  hi  front  the  urifiee  u 
Uie  anterior  palatine  canal  tlirough  whldt  poMcd  the  nutdrior  i>alatiu 
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Ti»eb,  wMlst  lh«  inferior  niis<»-pnliilln«  nerm  paw*  aloog  the  iDter 
mBxillarr  iuiure.  The  inriTlor  -tirrin'i;  ni  tltv  lNi>.'k  piiri  Iiu»  n  tW p 
KTiMirtt,  somMioMM  a  cbiirI,  I'ur  ttiir  [niiwi^  nr  the  jxixicrior  )iiilu(itM] 
voMil*,  and  a  nerve  »r  lai^  8ixo;  it  id  bImi  iM'rfi'riik-d  wiUi  uuintrrous 
fiiniuiaa  fur  ibw  )>aMtu);o  uf  nutriciic  vt-jecls.  Tli«  outer  ImrdiT  ih 
thmeiy  «ttncl)(Ml  to  iho  n'vt  of  llii>  lioue.  The  idimt  bonier,  lliicktr  ia 
^>ni  iliun  lt(-!iiii[|,  itrvM.-iiU  u  ritlgv  which,  lof^ilier  with  a  limilur  ridge 
im  tbfl  ofipiMiU)  Ikiii*',  furiiia  &  groove  in  wbioh  t]>i;  voniur  is  received. 
The  uilrriur  inai^u  i«  pfxtlonynl  into  a  eburp  pTocc«.  tb«  unm]  spines 
piwtcriur  btirdiT  it  anii-ulateti  with  thp  horiioaiiU  p1at«  of  ibo 
butw. 

Tbv  •trncturo  of  tlio  ii|>|icr  jaw,  with  ila  olreolur  npil  tninit-roua 
other  [iruMiaroi,  U  tlttrk  uDil  mllulur ;  the  OBBcell«t«d  ttrac-turv  hoiDg 
itn'vt>il  witlin  ihiii  Inynruf  L-uni|)act  lMn«. 

It  ti  viii?ul»t(Ml  wiih  tico  boiira  of  tl»!  t-mtiiiini,  lh«  fronlKl  aitd 
cthtiioid,  njtd  ML'Vi-ii  of  tho  fiu-v,  lutnuilj :  the  na^l,  nuilnr,  liu'lirftnal, 
{mIaIk,  iiil'i'rior  tiirliinflt*-<l.  vi>i>i<if,  and  to  it«  fellov,  by  sutures ;  also 
to  the  in'lh  by  tJif  nrlii'iihiliiui  termed  yontpAotu, 

It*  ili-vi'loiiciieut  iviniui-iii;c»  at  to  ciirly  a  jicriod  of  inlm<ulerin«  life, 
w*iliratiou  proceeds  »»  mpidiy,  that  tbe  nuinher  of  owiGv  oeiiirM 

uiiiiTtaiii :  iotiir  ftivc  a  wtilre  lor  the  body  and  Mich  pnn-t-w*,  othere 
think  that  nrntt  priitwUly  there  are  but  f>iur  cntn^*  in  all.  It  may  b« 
iMn  M  mr4y  as  the  tfajny-fillh  or  fortirtli  day  nller  eonception ;  and 
al''  '  >f  hinh  it  hnaBc-ifuinKl  but  little  height,  it  huinrreawd  COD- 
*i'  iiibrrndlli.     But,  at   thi«  perioil,  the  alveolar  border,  wbieh 

i-onalitntea  ibe  larj^t  portioti  of  the  booe,  ia  almost  in  contact  irirh 
Iba  iirbiL  Tlii>  nntnini  in  HtitI  unin'ely  pereeplible.  butu.-)  the  verticul 
diBuniainna  of  |hr  bnne  are  iiii-ttwed,  il  ti  )(nidiiiilly  develxped.  With 
Iho  \i<m  of  the  teeth,  ibo  alvtvdar  biinler  nearly  di>»p|>eiini,  mi  ilini  the 
«iilt  flf  the  pnUm  Iota  Its  arched  form,  aiid  Muii-timu*  Ikveomes 
almrwi  HnL 

Th«'  f  fp^r  or  fM/ifai  Surface  u  triangular  in  shape,  with  il»  boae  iti 
front  rurmiR);  (lie  anterior,  lower.aJid  iiilrnutl  vlgf  of  tbe  orbit ;  while 
ila  a)Mix  extends  hack  to  tlie  Mtom,  foming  tbe  Hoor  of  the  orbii  oud 
roof  of  the  aiilnim  ;  its  inlemiil  tdgo  la  uuiiod  Co  the  laehrymal, 
rthiiixid.  and  jwlalr  bonm;  its  extcmiil  w)^  aaitrti  in  forttiin^'  Ibe 
ii|)tieDfi-mBxillnry  fbMirc.  and  along  ita  central  surface  it>  nceii  a  caiial 
niniiiii);  fr-m  tiehiud,  forward  and  inwar<l,~  the  infra-orbital  ennat. 
Thin  t»iiu)  iliviilva  Into  iwo :  ihe  smaller  i=  the  anterior  denial,  wbieh 
dotTend*  In  tbe  anlt'fior  alveoli  bIoiik  the  front  wall  of  the  aolniin  ; 
the  other  in  ihe  projicr  oiutioiiBlioQ  of  iheeaaBl.Biid  ends  ut  ihv  infriu 
orUtal  Cuauiej]. 
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The  Itifmor  MaxiHarii  lione  (Fig.  4)  ia  the  large^l  bone  of  tlio  face ; 
am)  tbuugU  siu^te  in  th«  adult,  it  cuufiakf  uf  two  ByiiiiiKiirical  [liuout  in 
the  faaua. 

It  iM-cnpicit  tJie  Iflver  part  of  tho  fnce,  hu«  a  paraboHo  foriD,  mid  cs- 
tci)<)»  bncliwnrd  to  tho  l)a.4t?  uf  the  skull. 

It  »  dividwl  into  a  body  and  extremities. 

The  body  in  tli«  middle  and  liorizontal  ]>ortion  ;  this  is  divided  &\oa^ 
its  centre  hy  a  ri<Ige  cnllt^il  tliu  rymphyiii*,  iAlii<!li  iii  the  place  of  separa* 
Uon  in  the  infant  stale  ;  the  iniddlu  portion  pmjeda  al  itj»  iiifunor  jwrl 
into  an  eiuineiiee  ealled  thu  menial  jirooe/m  or  cbin ;  Dii  eacb  tiide  of 
which  is  n  depreaeion  for  the  miuclus  of  the  lower  lip;  aii<l  oxt^rcially 
to  these  depiCMtons  are  tvn  foraniitia,  called  anUrior  menial,  for  traiut- 
niitliiig  an  arteiy  and  nerve  of  the  same  name. 

'riiu  horizontal  portiooii  extend  baekward  and  outward ;  and  on  the 
OHtn-anl  Nuriacc  have  an  obliigut!  line  fur  the  atLuchim'jit  of  lutiieles. 

OiJ  (he  inner  swrfiiee  of  the  middle  part  liihiml  the  ehln,  along  lh« 
line  of  the  Eymphysis,  there  is  a  chain  of  eminences  called  genial  I tiber- 
det;  to  the  superior  of  which  tlie  fnenum  linguie  i*  atlachcd,  to  tlie 
middle  the  t-enio-hyo-^losai,  siid  to  the  inferior  ili«  gcnio-hyniil  inn*- 
cle«i ;  OD  each  side  of  thae  eminences  are  depriw<i(in»  for  the  mthlinginil 
glands;  and  beyond  these  depreauons  there  run>  an  ohiiijtie  rid^ 
upward  and  outward,  to  t)ie  anterior  part  of  whieh  lit  atiaehcd  iho 
mylo-hyoid  muaclu,  aud  to  the  posterior  part,  the  superior  conMrivtor 


Hio  bIvmIbt  bonltjr,  in  iho  fotUUt  consiilutei  nearly  the  whole  hmly 
of  tliD  Ikkiie.  AA«'r  thv  Iihh  of  iIh;  tceUi.  thu  j>art  of  the  inferior  inni* 
Ulury  U  ([Kuluftlijr  wmUnI.  Th«  dvoulu  l>ord«r,  in  iho  loirvr  jaw, 
dcacribw  u  ntbcr  •muUer  nrah  tbiu  it  iJow  in  lliv  ii{i|K-r,  tnd  both  its 
•nU<n'>r  nnllii  iire  ihiimrr  than  tliC  ix^tt'tinr.  Pitting  over  ibc  infe- 
rior Iflinlvr,  nvta  tUr  junction  of  tliu  hudjr  with  the  raniui,  is  a  groove 
for  th«  facial  nriury. 

Th«  Mtrnuitie*  of  tli«  btnly  lure  two  Ini^  procomv  ridng  up  at  an 
nbtuse  angle,  oantL-d  tiui  rami  uf  thv  lowe<r  jnw.  TliuM  procons  aro 
flat  and  broail  dq  thuir  tuirfiicm ;  th«  outer  one  u  covemi  by  the  iiia»- 
•Msr  Biuarli' :  ihu  iiuier  one  has  a  cle«p  grouve  which  leada  to  a  large 
bale,  tlui  pn»lrriwr  imtal  or  maxillary  foranien,  for  trouii rattling  tho 
inftirii)r  d'lntal  ncrvfa  and  vcmdU  to  lli«  dental  canal  (unuin^  aloDi; 
the  tftnu  of  (ho  troth.  TIih  fbnun«a  it  prolM^ted  by  a  spine  to  which 
the  •phooo-masillury  ligament  in  altovhvd. 

Tb«  nuniu  ba«  a  prujiTii>m  nt  il»  lower  part,  which  ia  the  an^lo  of 
tha  lower  jnw;  iu  Hpixr  ridf^c  u  curvtil,  having  a  prooois  at  ttuib 
nod  —  Ibo  antcnur  one  U  tfao  wrwwid  proetu;  thn  is  irian^pUar,  au<L 
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has  the  temporal  muscle  inserted  into  it ;  the  posterior  is  the  condyhA 
and  articulates  with  tlie  temporal  bone.  This  process  has  a  uec 
which  receives  the  insertion  of  the  external  pterygoid  muscle. 

The  Coronoid  Proeees  is  thin,  flat,  and  triangular.  To  its  external  an 
face  is  attached  the  temporal  and  masseter  muscles.  On  its  internal  sui 
face  is  a  longitudiual  ridge  extending  to  the  posterior  part  of  th 
alveolar  proceaa,  and  to  wliich  is  attached  the  temporal  muscle  abov 
and  the  buccinator  muscle  below.  In  front  of  this  ridge  is  a  dee 
groove,  to  which  the  temporal  and  buccinator  muscles  are  in  par 
attached. 

The  Condyloid  Frwxa  coaaista  of  two  portions  —  a  condyle  and  i 
necl(.  The  condyle  is  of  an  oval  form,  convex  both  laterally  and  fron 
before  baclcward.  The  neck  of  the  condyle,  flattened  from  befon 
backward,  convex  on  its  posterior  surface,  presents  anterioriy  a  de 
pression,  the  pterygoid  fossa,  for  the  attachment  of  the  external  ptery 
goid  muscle.  Between  these  two  procesees  is  the  sigmoid  notch,  t 
semilunar  depression  over  which  passes  the  masseteric  artery  and  nerve 

The  structure  of  the  inferior  maxilla  is  compact  externally,  celiulai 
within,  and  is  traversed  in  the  greater  part  of  its  extent  by  the  inferioi 
dental  canal. 

The  lower  jaw  is  developed  from  two  centres  of  ossification,  which 
meet  at  the  symphysis.  It  articulates  on  each  side  by  one  of  its  con- 
dyles with  the  glenoid  cavity  of  the  temporal  bone,  situated  at  the  base 
of  the  zygomatic  process.  This  cavity  ia  divided  into  two  portions  — 
an  anlerior  and  a  posterior.  The  former  constitutes  the  articular  por- 
tion, the  latter  lodges  a  process  of  the  parotid  gland.  The  two  are 
separated  by  the  fissure  of  Glasserius,  which  transmits  the  chorda 
tympaiii  nerve,  the  laxator  tympani  ranecle,  and  the  anterior  tympanic 
artery.  It  also  gives  lodgment  to  the  long  process,  proeMmts  gracUie, 
of  the  mfllleus. 

Between  this  cavity  and  the  condyle  there  is  interposed  an  inter- 
articular  cartilage,  so  moulded  as  to  flt  the  two  articular  surfaces. 
The  circumference  of  this  being  free,  except  where  it  adheres  to  the 
external  lateral  ligament,  affords  attachment  to  a  few  fibres  of  the  ex- 
ternal pterygoid  muscle,  and  facilitates  the  movements  of  the  joint. 

The  union  of  this  articulation  is  maintained  by  the  external  lateral, 
the  spheno-niaxillary,  and  the  stylo-maxillary  ligaments. 

THE  PALATE   BOHEB. 

The  Palate  Bones,  two  in  number,  are  situated  at  the  back  part  of 
the  superior  maxillary  bone,  between  its  tuberoeitiee  and  the  pterygoid 
processes  of  the  sphenoid  bone. 
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The  palate  bone  is  divided  into  three  plates :  the  horizontal  or  pala- 
tine, the  vertical  or  naaul,  and  the  orbital. 

The  palate  plate  b  broad  and  ou  the  same  line  with  the  palate  pro- 
ceasea  of  the  superior  maxillary  bone  ;  its  upper  surfaee  is  smooth  and 
forms  the  posterior  floor  of  the  nostrils,  the  lower  surface  is  rough  and 
forms  the  posterior  part  of  the  roof  of  the  mouth ;  its  anterior  edge  n 
connected  with  the  palate  proctss  of  tlie  upper  jaw,  and  its  posterior  ia 
thin  and  cre^centric,  to  which  is  attached  the  velLtm-penduium  palati 
or  soft  palate ;  at  the  posterior  point  of  the  suture,  uniting  the  two 
palate  bone;',  there  projects  backward  a  process  called  the  posterior 
wual  epine,  which  gives  origin  to  the  azygos-uvulte  muscle.  The  tier- 
tkal  plate  aecends,  helps  to  bound  the  nasal  cavity,  diniiQishes  the 
opening  into  the  antrum  by  pnijccting  forward,  and  by  it^  external 
posterior  part,  in  conjunction  with  the  pterygoid  processes  of  the 
sphenoid  bone,  forms  the  posterior  palatine  canal;  the  lower  orifice  of 
which  is  seen  on  the  margin  of  the  jialate  plate,  and  is  called  the  pos- 
terior palatine  foratnen,  transmitting  the  palatine  nerve  and  artery  to 
the  soft  palate ;  behind  this  foramen  is  often  seen  a  smaller  one,  pass- 
ing through  the  base  of  the  pterjgoid  process  of  this  bone,  and  Bending 
s  filament  of  the  same  nerve  to  the  palate. 

Fig.  6. 


HailiaNTAl     PLATE 

The  upper  end  of  the  vertical  or  nn^al  plate  has  two  processes  —  the 
one  L-  seen  at  the  back*  of  the  orbit,  called  the  orbital  process;  the 
other  i^  piwterior,  and  fits  agiiinst  the  under  surface  of  the  body  of  the 
sphenoid  bone.    Between  these  two  pi-ocesses  is  a  foramen,  the  tpheno- 
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palatine,  whicb  tnuismits  to  tli«  nose  a  nonre  and  artery  of  tlio  same 
luiniu. 

Tlw  |Milalc  boti«  articulates  wiib  six  oUiem,  naiHcly :  the  superior 
niiixilliiry,  inferior  turbinated,  vooier,  epheaoid,  ethmoid,  luid  oppooite 
palat«. 

Th«  structure  of  tliiit  bgue  is 
very  thill,  Hud  consiAla  alcnoHt 
eutinily  of  compiict  tiiisue.  Its 
development,  it  in  said,  takes 
place  by  a  single  point  of  oni- 
fication  at  the  union  of  tlte 
vertical,  horiitontal,  aiid  pyis- 
,,  niidal  [KiTtiiitiH. 

The  buiiea  uf  lh«  head  are 
tweDt}'-Lui>  iu  iiuinhcr,  of  whicli 
eight  compoae  the  crauiuni  and 
fourteen  the  face.  Thaw  of 
the  cranium  are  one  froDtal, 
two  pnriftal,  two  temporal,  one 
occipital, one  Kphcooid, and  one 
ethiuolil.  Tlione  of  the  face 
*iny  ^         """  are  six  pairs  and   two  einj^le 

bones;  the  pairs  are  the  two  malar,  t«-«  wijieHor  mnxillnnr,  two  lach- 
rymal, two  naMi,  two  palatine,  and  two  iiifi-rior  turbiiiated.  The 
Tomer  aiid  iuferior  maxillary  arc  tliu  two  «ingl«  bouw. 
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CHAPTER  V. 


MIT8CLSS. 

"irUBCL^  arc  tJio  flonhy  parta  of  the  body.  Tliey  are  the  active 
iU.  organs  of  locoraotion,  an<i  are  compmu'd  of  fibres  bound  tcit^lier 
in  bondlM,  or  foneicnli,  by  dcliraU^  anM>lar  tiaatie. 

The  muM-tilnr  fibrra  of  whioli  each  iqiincIv  '\*  compounded  are  called 
nltimnle  fibres.  Of  these  nnntomixiii  recogniio  two  kinda — volun- 
tary or  animal  Sbrps,and  involuntar}'  or  organic  fibres.  The  former 
are  generally  under  the  influence  of  the  will,  are  of  uniform  i«izo, 
and  present  transverse  markings.  They  compose  the  inu:«'U«  of 
the  trunk  and  limbs  as  well  as  those  of  tlie  h«arl,  untihm,  intemat 
Mur,  and,  in  pari,  those  of  the  oesophagus, —  tliouf^h  tlietre  latter  arc  not 
aubject  to  the  will. 
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The  iavoliintary  fibres  are  nol  under  volitionn]  roolrol,  iir«  not 

■IrifiMl,  jire  of  eiuall<ar  site  uai  hoiao)(etiet>iu  Mtnictun-.    Tlii-y  nni 

fiiuiiil  ID  tho  (lig«eiive  canal,  uterus,  and   bliidilur.    Thu  voluniary 

]u>i.-la  lannin«l«  in  fibroud  ttnue,  wliioh  is  mmiHinw*  fjnllivrvd  Uf 

'gi-tbcr  in  buiKlleH  to  fonu  tendon,  or  ii  tprcad  out  in  >  nM>mbrnnous 

furm,  and  is  Utea  called  apoueuroafe.     Bj*  »ae  or  the  other  of  time 

.U^rniiiinl  fonna  alotbot  all  luiucle*  an  silacliMl  to  tbow  parte  which 

tit  is  their  offic*  to  move 

TbttlnToluoiaryiniuclcs  are  generally  found  iaierlacinf;  freely  around 

I  otvitT-,  whicli,  by  ih«-ir  ountrnrtioii,  ibej  ooostricl,  exp«lUug  \Li  coii- 

tni*.     Eiicb  niu»i'lc  u  i-loecly  tliougb  loosely  inreeud  by  a  plitnib  of 

otllulor  rwMii:,  which  also  s«nda  proloD^aliouit  into  lh«  bixly  at  lh« 

Siit««ti\  inveBting  cncb  fibre  and  biiidlu),-  them  togvthvr.     Mu«clc«  aro 

iously  Dani«d,  ai-vurdiug    t"   (btiir   fnrui,  long,  broad,  ahort.  etc 

bote  UUDM  AufEcinntly  cxpliuD  thomx'Ivtv.     OtlitT  iinmnf  nrp  givMi 

'thmit  dcftcndlng  on  the  orrungvRivnt  »f  ihvir  fibn-*,  ttivir  ■iluntiun, 

number  of  ilividoaa.  office,  Mc ;  for  fulK-r  i-xpliuiiittuu,  students  ar« 

iimd  to  nior«  vxcliuivi'ly  BtuitMUiical  uorks. 

Th«  /(un'o,  which  everywhere  invi^ts  the  more  delicxte  urgana^  it 
nf  two  kinds— tu|<erlicial  or  fibro-aneglar,  and  di-ej>  or  iipoiieurolic. 
iMpcrScMl  facia  lie*  ju»t  bi-ni-alh  the  skin,  and  eown  nmrly  tb« 
itir*  nrflioo  of  the  bixly.  It  m.-r^'n  to  L-onmi't  tlx:  xkiii  with  lh« 
(IpFp  facia,  and  AimtilMS  a  nidua  fur  nervn  and  bloudniatds  paoing 
lo  iIm  ikin. 
Tb«  d«i>]>  fada  is  coin]M«cd  of  fibm  arranged  in  a  roticulat*.-!]  maiw 
r,  fomiii^  a  d<!iuv,  iiiolnstic  nteiabninc,  which  iRViHtM  each  niii«cic  in 
'•  Wfaratv  shcaih.  BheUha  are  alto  fonnc<l  from  il  for  thi'  vceeeU  and 
Bervra;  aitd  it  eervca  also  W  points  of  attachment  for  the  uiUDcles. 

Eacb  Mri[ied  muw-ular  Bhre  is  conipoacd  of  two  {larta  —  a  pn>)ier 
nlalaiK*  called  the  luircou*  elcmmt,  in  which  the  contnictili;  pruiwriy 
nwd«.  and  a  ■heath  or  varroleiDina,  a  trwnsiMrent,  Mtnietiirvlcw  mvtn- 
bniiir,  in  which  i*  mntninetl  the  cimiraclilc  i'iibi>tiinc«.  Thcw  rb-tocnt- 
ary  fil>n«  an-  otMinnicd  by  nrt-olnr  Itwiie,  with  which  a  liliic  fat  is 
often  oMocialcd.  Lying  bctwM-u  th««e  flhm  are  1>luodv<.:wch>.  nvrvot, 
and  lymphalica. 

Tli«  *ar«oiHi  elfimenl  is  a  Htft,  granular  material, on  the  vnrjing  rala- 
tiuM  of  which  gnnulos  to  each  other  depend  the  alterutioiu  m  a|>- 
prarancr  <>f  the  firtie.  If  they  approaeh  each  other  more  clo«ely  in 
til"  liiri-rtion  uf  the  lengtli  uf  the  fibre  than  in  its  width,  it  will  appear 
lirillolei) ;  if  the  rvverso,  it  will  prweul  the  appearance  of  di-c 
MiMcIo*.  like  all  other  tissues,  are  developed  from  germinal  matter 
which  ha*  umlcTgnne  special  ffletaBMnphoets,  under  the  impulse  of  the 
ktant  call,  to  construct  thu  ticeue.     "Germinal  inatt«r"aad  "formeil 
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material'Vonstitute  the  "elementary  part," — according  to  Mr.  Beale, 
— or  tlie  muscQiar  cell  of  other  writers  from  which  the  muscular  fibre 
is  formed.  In  the  formed  material,  which  is  the  constructed  muscle, 
resides  the  power  of  contraction.  The  germinal  matter  or  constructive 
part  do&s  not  possess  this  property. 

Following  the  arrangement  of  Mr.  Gray,  we  shall  divide  the  musclea, 
which  it  is  our  purpose  to  describe,  into  certain  groups,  as  follows : 
1,    Nasal  Oaoop,  5.  PrBBTOO-MAniLLART  Qbodp 

Pyrstniilnlii  Niisi.  Pterygoiileus  Eilernus. 

Levator  Liibli  SiiperiarJs  Alceqae  Naii.  rterjgoideus  iDlernua. 

Lovatur  Proprius  AliB  Sasi  Poslerior.  .  _ 

,.„.,,„..,.  6.  LinoDAL  Qrdhp. 

Levator  rropnua  Alte  Sasi  AnleriDr. 

CornrrQSBor  Nnris.  Genio-byo-gloBBUS. 

Compressor  SHrium  Minor.  Hyo-glosaua. 

DepresBor  Aire  Nasi.  Linguftlil. 

Stylo-glosBUR. 

2.  SlTPEIUOH    MAXrLLAItT    OROUP.  PaltttO-gloSBUH. 

Levator  LnUii  Superioris  Proprius. 

Levator  Anguli  Oris.  ''■  P"*"""-*'  0«o™- 

ZyjroirnticuH  Mnjor.  Constrictor  Inferior. 

Zygonialicus  Minor.  Constrictor  Medius. 

CoDBtriclor  Superior. 

3.  INFKRIOB  Maxillast  OeodF.  Stylo-pliaryngeuB. 
Levator  Lnbii  Inferioris.  Palato-pfaarjugeul. 
Dcpreesor  L^tbii  Inferioria. 

Dopressor  Anguli  Oris.  8.  Palatal  Gboup. 

Levator  PalalL 

4.  TEMfoso-MAXiLbABT  Obodp.  Tensor  Palati. 

Ma  Meter.  Aijgoa  Cvulaj. 

Tettiporal.  Palalo-glossus. 

Falato-p  b  ary  ogeut. 

1.  Kasai,  Group. 

Pyramidalia  Kasi. 

Levator  Labii  Superioria  Alieque  Nasi. 

Levator  Proprius  Aire  Nasi  Posterior. 

Levator  Proprius  Aim  Nasi  Anterior. 

Compressor  Karis. 

Com  press  or  Nariutn  Minor. 

Depressor  Alas  Nasi. 

The  Ptjramidalis  Nasi  is  a  triangular,  muscular  slip  extended  from 
the  oecipito  frontalis.  It  lies  along  tlie  side  of  the  nose,  and  blends  by 
a  tendinous  expansion  with  tlie  compressor  naria. 

The  Levator  Labii  Superiorin  Alteque  Nasi  is  also  a  triangular 
muscle,  arising  from  the  najtal  process  of  the  superior  maxilla,  its 
upper  part.  Passing  down  behind  the  musclejust  described,  it  divides 
into  two  muscular  slips,  one  of  which  is  inserted  into  the  cartilage  of 
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the  ala  of  the  nose,  the  other  is  continued  to  the  angle  of  the  mouth, 
where  it  blcoda  with  the  orbicularis  oris  and  levator  labii  proprius. 

Beneath  this  muscle  is  a  Buiall  muscular  slip  extending  from  the 
origin  of  the  compressor  naris  to  the  nasal  process,  atrout  an  inch  above 
it    It  is  called  the  "  Musculus  Anomalus,"  or  the  "  Rhomboideus." 

The  Levator  Proprius  Ala  Nasi  Posterior,  or  Dilator  Naria  Poste- 
rior, extends  from  the  nasal  notch  to  the  margin  of  the  nostril. 

The  Levator  Proprius  AlcB  Nuris  Anterior,  or  the  Dilator  Naria 
Anterior,  is  situated  a  little  in  front  of  the  last  described  muscle,  and 
arises  from  the  cartil^e  of  the  wing  of  the  noae,  and  is  inserted  into 
the  integument  near  ita  margin. 

The  Compressor  Naris,  triangular  in  form,  arises  from  the  superior 
maxilla,  a  little  above  and  external  to  the  incisive  fossa,  and  is  attached 
to  the  fibro-cartil^e  of  the  nose  joining  at  the  median  line  with  its 
fellow  of  the  opposite  side. 

The  Compressor  Narium  Minor  extends  from  the  alar  cartilage  to 
the  integument  of  the  end  of  the  nose. 

The  Depressor  Ala  Nasi  arises  from  the  incisive  fossa  of  the  supe- 
rior maxilla,  and  dividing  into  two  sets  of  fibres,  ascending  and  descend- 
ing, is  inserted  into  the  septum  and  posterior  portion  of  nasal  cartilage, 
and  by  somefibresof  the  latter  into  the  back  part  of  the  orbicularb  oris. 

The  facial  nerve  supplies  all  the  muscles  of  this  group. 

Their  respective  actions  are  fufficiently  explained  by  their  names, 
except  the  pyramidalis,  which  draws  down  the  inner  angle  of  the  eye- 
brow, and  perhaps  aids  in  dilating  the  nostril ;  and  the  compressores 
nasi,  whose  action  ia  directly  opposite  to  that  implied  by  their  names. 

The  contraction  of  the  levator  lubii  superioria  alseque  nasi  gives 
to  the  face  the  expression  of  contempt. 

2,  Sl-PEBIOR  jrAXILLARY   GKOXn-. 

Levalor  Lnbii  Superioris  Proprius. 
LeTstor  Angali  Oris. 
Zygnraaticus  Mnjor. 
ZjgoniDlicii)!  Minor. 

The  Levator  Lniit  Siipprioriif  Proprius  arises  from  the  lower  margin 
of  the  orbit,  some  of  ita  fibres  from  the  superior  nmsillari-,  oilier,-  from 
the  malar  bone ;  they  pass  down  to  be  inticrted  in  the  fleshy  part  of  the 
upper  lip. 

The  L'-rator  An^tiU  Oris  nrinea  from  the  canine  fos-sa  jus-t  below  the 
infra-orbiial  foramen,  and  descends  to  the  angle  of  the  moulh,  where 
it  blends  with  the  orbicularis  oris,  the  zygoraatici,  and  tlie  depressor 
angiili  oris  muscles. 

The  Zyffomatievs  Major  is  a  delicate  &sciculus,  arising  from  the 
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malar  bone  and  fiDdlng  attachment  to  the  orbicularis  and  depressor  on 
guli  ot\>!  at  the  angle  of  the  mouth. 

The  Zygomatioue  Minor  anaOB  {iVTa  themalar  bone  just  behind  tht 
tnaidllary  suture,  and  passes  downward  and  inward  to  be  inserted  it 
the  outer  margin  of  the  levator  labii  superioris,  with  which  it  is  con- 
tinuous. 

These  muscles  are  also  supplied  by  the  fkcial  nerye. 

The  action  of  the  levator  muscles  is  described  in  their  names.  The 
zygomatici  draw  the  lip  upward  and  outward,  as  in  lai^hing, 

3.  Inferior  Maxillart  Gboop. 

L«YatDT  Labii  Inferioris,  (LcTator  Menti.) 

Dcpressar  Labii  Inferioria,  (Qumdnttna  Menti.) 

Depressor  Anguli  Oris,  (TriajiguUni  Menti.) 

The  Levator  Lahii  Inferioris  arises  from  the  incisive  fossa  just  extern 
nal  to  the  Bymphysis  of  the  chin :  it  is  a  small  conoidal  fasciculus,  and 
is  inserted  into  the  int^ument  of  the  chin. 

The  DepreKor  Labii  Tnferioria  is  8  quadrilat«ral  rouscle  arising  from 
the  oblique  line  of  the  inferior  maxilla,  between  the  incisive  fossa  and 
mental  foramen,  and  is  attached  to  the  integument  of  the  lower  lip, 
blending  with  the  orbicularis  oris  and  with  its  fellow  of  the  opposite 
side. 

The  D^resior  ArtffuK  Orit,  situated  externally  to  the  last  mentioned 
muscle,  al^o  arises  from  the  external  oblique  line  of  the  lower  Jaw,  and 
is  attached  at  the  angle  of  the  mouth  to  the  orbicularis,  levator 
auguli,  and  zygomaticus  major  muscles. 

The  facial  nerve  supplies  this  group. 

Their  action  is  indicated  by  their  names. 

i.  Teuporo-Maxillart  Gbodf. 

TemponL 
Maaseter. 

The  Temporal  Miisele  (Fig.  8)  is  seen  on  the  side  of  the  head.  It  haa 
its  oriffiii  from  the  semi-cireular  ridge  commencing  at  the  external  angu- 
lar process  of  the  os-frontia,  and  extending  along  this  and  the  parietal 
hone ;  a.hn  from  the  surfaces  below  this  ridge  formed  by  the  frontal 
niid  squamous  portion  of  the  temporal  and  sphenoid  bones;  likewise 
from  the  under  surface  of  the  temporal  aponeurosis,  and  from  a  fascia 
covering  this  muscle ;  and  its  fibres  are  inserted,  after  they  have  con- 
verged and  passed  under  the  zygoma,  into  the  coronoid  process  of  the 
lower  jaw,  surrounding  it  on  every  side  by  a  dense  strong  tendon. 

The  Miiffeter  Mttscle  (Fig.  9)  is  seen  at  the  side  and  back  part  of 
the  face  in  front  of  the  meatus  extemus,  and  lies  directly  under  the 
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•kin.     Il  ftritm  by  two  portlom:  Ui«  one  anterior  and  tendinoas.  from 

blha  lUiH-ri'T  ninxDIa  wlicro  it  jmim  (lie  miliar  bono ;  tiic  otiicr  portion, 

Fmnntlj  flcnliy,  frum  tW  infWiiir  i-ilgi-  of  thi?  malar  bone  ami  the  xygo- 

malic  Bix-ti  DA  fkr  liat'k  u  thu  glenoid  rarity,  anH  u  Emtertod,  tcn<linou8 

;and  fUsliy,  into  the  external  side  of  tho  ramus  of  the  jaw  aud  ita  aoglo 

I  fiir  ap  >«  tlie  conmoid  procea. 

T%6  (nfiiriar  niaxillary  uerve  eupplice  both  thmo  niu«cl<«. 
The  office  of  the  i«inporal  uiucle  is  to  briug  tho  two  jam  together, 
W  ill  the  cMlting  M»d  retidiDg  of  the  food. 

"Bm  tiM  of  the  mnitaeter  muitrle,  when  both  porlionn  act  together,  is 
to  doM  tho  jawt;  if  the  anti-rior  acts  alone,  the  jan  is  brought  for- 
vard,  if  llw  povUrior,  it  b  drawn  iMflkwaH. 

Fia,  & 


The  UMi  of  the  fAftygmi  ntudo  It  to  tid  the  teniporni  and  niaiaoCer 
ntiuclc*  in  the  tnluration  of  the  foMl.  The  external  |iteryg<>id«  carry 
lowiT  jaw  directly  forward  when  acling  I<>g»'thi-r,  to  om-  or  tho 
ai'tt<  wlx-ii  acting  ssfMuately  Tlio  internal  pterygoid  »!<!*  tlto 
laaMHiT  ajul  tempnral  in  bringing  the  lower  jaw  fimily  up  apkiiui  the 
(tipcrior  ninxitla.  and  siko  aiviiMii  in  carryiitg  tho  lower  jaw  forward. 

Th«  inferior  nin:iiniiry  ni>rw  nupplit*  thoM  rauaele*.  which  tonn  the 
pterygu-naxillary  group,  aitd  whidi  come  next  in  order  of  deeeripUoiu 
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iiuid  ti  iiwcrUHl,  Uodinoutt  sml  flc»lir.  into  tbo  inner  &«  of  the 
uiglD  or  T !  '■.-  roitxilU  ntirl  tliu  rvu^h  turfsM  above  the  anjfle. 

The  txv  'in  trijingulur,  luivii>i;  iu  boM  st  tlie  pterygaid  pro- 

dnM  axxl  running  outnuxl  and  iMicknurd  to  the  nc«k  of  ibo  coodjrts. 
Tlir  int4-nuil  ia  Miwig  and  tbi<:k,  jiluoi^d  uii  ibe  iuiride  of  the  ramus  of 
Uiv  jaw,  and  rUlUUDg  dowunanl  und  buL'knard  tu  tlie  au^le. 

Pio.  ja 


6.  LwoDAt  GlWHTP. 
Ooai*'  h}«-gl«Miia. 

LinitUNlli. 

Si;lo-et«Mra& 

Piliti»-||l««s«a. 

~  r  '  '  r^tiMM  b  aiUichml,  aa  ilt  nnme  implies,  to  ih^  cliio, 
1 1.  ripio.     It  itia  IrianKutar,  rati-likt  niUM-Ie,  arinini,-  by 

iu  a|>ex  I>t»n  tbo  *up»rior  gniial  lidwrcle,  and  Im  it«  inferior  fikru 
ninnini;  panillH  wilb  the:  irenio-hyoid  lo  be  intwned  into  tlio  byoid 
Ixxtti,  vtiili-  it*  iniddln  aiid  aniorior  flbrca  am  ioeertnl  into  tbo  under 
■iirrn(n<  (if  tbn  I'ln^rtK  ita  wliok'  lenffth* 

Thri  Hytf-gUnmm,  a  tliiD,  bmod,  quadrilateral  muaele,  baa  its  vri^n 
from  ihtT  Unly,  c<imu,  and  appendix,  of  tlie  tw-hyoidea,  and  is  litMrUd 
Uil'i  tlio  aiilc  of  ihc  tun^c,  furniiuK  ibe  greater  part  of  its  bulk. 

IIhi  J.tugviii!'  lias  its  oritiio  on  tito  under  surface  of  the  tongue,  ex- 
tHidiuK  front  its  Imw  and  the  byoid  booe  to  tbc  apex,  and  so  intei^ 
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mingling  wilh  l!i«  olh«r  muscles  as  to  be  consi(I(>T«d  rather  s  part  of 
tliem  IhaD  a  <IUtiii<H  miixclc. 

The  Stylo-ifl«t»M  uriwvi  fmm  the  point  of  the  etj^loid  procesa  an<] 
Htyln-ntaxillnry  ligunent.  It  i»  indertvd  into  tlie  side  of  the  luuguc 
DiMT  iw  root,  it<  fibres  ninniiig  to  the  tip. 

Fio.  11. 


._  n»  Atrfo-jfoiww  i»  more  ciirprtly  iiMOciated  wilh  ihc  soft  palate, 
'Jtn3  will  conwciiusutl}'  he  described  with  die  palalul  group. 

7.  Pharyxgeai,  Group. 

Conntrintor  Inferior. 
Conalriclor  tltrdlui^ 
CoiiHiriolor  Siiptriof. 
Sijln-pharjiijtriia. 
PaUlo-  pliiu7n  geiu. 

Tlio  Inferior  CbtutriHor  of  the  pharynx  fPig.  12)  arisw  from  the 
side  of  llie  thyroid  cartilage  and  iu  inferior  conm.  and  from  the  sido 
of  the  cricoid  cartilage,  and  is  in»crt<id  with  its  fellow  into  the  middle 
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lino  on  lb«  back  oflho  iiluvrnx.    Tbifi  u  Uw  lorgMt  of  tlis  coMtnctor 
j  inuaclce,  aot)  6verU]»  tliv  titiitdlo  oHutrivlor. 

Tlifl  MiddU  (Jmttrietvr  of  Uitf  plinrynx  (Fig.  12)  ftrisce  from  the 

ap[>«Kltx  anil  boUi  cwtiun  of  Uiv  o*-bymdvf,  nn<l  from  ibc  thyro-hyoid 

li);iuurni:  tu  llbivH  iMceiii].  ruu  tnuisv«iwly  tad  d«aDea<l,  giring  a  tri- 

an];uliir  iijii>vnrunce ;  tlie  up{«r  Qn«B  ov«rUp  the  euperior  coiutrictor, 

whilo  lh«  lovrer  nre  iKticitlh  the  iiifvrior ;  ihe  wliolu  peat  back  lo  he 

inMrted   InM   (h«    middle  u-ti- 

^dlooaa  line  of  ihf  pliiiryiix.  •'"■  '*■ 

ThfStiptTior  Ci)H*tricUir  iPig. 

12)  mtiaet  fntia  the  cuocifuna 

proc«H  of  th«  occipiliil  booe, 

fnim    the    lower    ytut    of   tlie 

liiirnuil  [itf^rrgciil  ptnte  of  the 

■l^i'nciiil  biinr,  frtua  ibo  plrrjrgo- 

naxillAry   ligmmcot,  and    Irom 

Ui«  pMtcrior  thml  nf  the  uiylo- 

byuid  rid|^  of  thv  lower  jaw, 
'  OMU*  tha  root  of  tliK  Ijut  niolar 

toollk     U  b  iiuerlcd  witli  iu 

Mhm  into  tbc  middle  leudtnoia 

Unr  at  tho  hiu.-k  ufllie  pkuryux, 
Tim    Stgt^>fharynffi»u   ariwt 

from  thf  nun  of  ihn  Kiyloid  pro- 

vem,  and  b  toMTiMl  into  (lie  iido 

of  lli«  plianrnx  and  <<oniiT  of 

the  ot-lijrMdaa  lUtd  lfi,rrniil  cnr- 

tDagtt.    It  if  A  long  ntid  namxr 

muiH'lp,  and  |mw*v  tii  tlii<  pba- 

rytix   Iwiwwn   ihi^  upjM-r   U(l 

mi<ldlv  oDiutrit'iora. 

fnniM  tlU'  iKNiUirior  pillar  of  t)ie 
m't\  |Mlnl«-,  ii  ■  lonj*,  fl(*h j*  miiacle,  wider  at  either  exlremitv  llinnjn  tho 
Riidillp,  Mild  arisM  from  ihe  soft  palalv  by  a  iliTidM  b«ciculus,  between 
wliicb  jMMntn  of  atia«hment  Ilea  the  levator-jnalati.  It  p«aM8  behind 
the  t"n»il.  dnwnwanl  Biid  nulward.  (o  I*  inaerlwl  into  the  poaienor 
|Wft  of  tlio  tbvroid  nnilai^',  lo^-Uicr  with  the  Htylu-pharyngeuti. 

The  muK-loB  of  ihbi  group  «n>  ■upplii'd  with  nnrri!*  from  ibc  phatyn- 
'     '   MIX  nnil  gloawvpharyniiral  nerve;  an  additional  bninrh  fr>>ni 
I  '  rnal  Inrjngial    iicrvi'  Ix-ing  «int  to  tbe  inferior  *iiii«lrii-tor; 

\hv  palaUr-pliaryngeiRi  rwviv**  a  bninch  from  >Ieck]«'a  ganglion. 

Hmm  miKcli-*  nnt  pxi-rrite))  En  tlra  act  of  deglutition,  and  abo  oxert 
•ft  iafloscioc  iu  modulating  tlto  toIm. 
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8.  Palital  Gfio:;p. 

Tba  tvTHior  I'alBU. 

Tlic  TriiBur,  ur  CiraumSuat  PaUli. 

OMUIricior  lillmi-fHialBtB,  or  Pabto-gloniu. 

P«Ul»  iibnrjra^vui. 

Ai7B0»-nTUliB. 

Tlic  fjDmtor  Palati  <  Fiji;.  13)  urioiit  from  tin-  pomt  of  tW  peti 
.  of  cliu  |i:iU]i<fnil  bono  mill  iKljuiuiiig  purtiun  tif  tliv  Eustsell 
cvudn  iukI  i»  iiinurCuil  into  tbu  tvfi  jinlnlv. 
The   TVhmt,  or    (Jirfumffxvm    i'alati.  iiriiH«  IVom  Ui«  bow   of 
pterygoid  provQ»  of  thcupbcuoidbuQciiud  IWmd  the  Kustacliuin  I 
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rlor  Uternl  half  nrchni  of  tli«  paUte;  it  arisea  from  lb«  rM«  of  tliv 
tongiw  mnr  it«  ni»l,  iind  U  iii--<Tl>^l  iulo  the  velum  uvtir  iIk-  uvuln. 

Thtt  Vattilophtirynyrv*  hns  alrea(l;r  l>eeii  describe*)  witli  the  hiukIm 
of  Uk  pliar^DgcMl  ijruiip. 

Thr  j<ty<;o*-tii-t)/iF  itrimi  (Witn  the  posterior  spine  of  ibe  patatc  bouo 

.ib*tinniuHiion  nf  iIk' jialiitOKUIuri.',  rum  along  ibeceutral  lincofilie 
mH  palntc,  and  euds  in  ilic  point  of  tlic  urula.  Jt  raiaea  uud  •Uurteiu 
lbf<  utuIb. 

It  u  tlin*  Mwa  tUnl  Ibe  varioiu  muMl«s  of  ibo  soft  palate  ore  all 
nmirTD*?],  man'  or  lvu>,  in  cutiducting  the  food  into  the  pliaryD^eal 
mvttv.  Tbe  ulcvstnni  miw  itie  palate,  and  at  \\w  same  time  protect 
the  ]«Htenor  nam  fmin  rvgiirgttuti'in  of  tbe  fuoil;  wliilc  the  tmaor 
puts  ii  on  th(?  »tn:i('li.  and  iilV«r  it  baa  pauned  tlie  velum,  the  con- 
■tfi<;t'<r  iathini-litiiLniini  and  palato-phnrjPKCu*  draw  the  pnlatt-  doim, 
■od  thiu  cliien  tbfl  ogH-ning  into  thv  nioulh ;  aAvr  wbirh  tli«  food,  as 
alrtwdy  mrnci'Mit-d,  a  )*raf|tcd  by  the  coDKtrictor  muacloa  of  the 
pharynx,  amt  rnnvcj'cd  into  iba  tMoptiaKUs. 

Tbe  Sofl  P*ilatr  in  a  movable  curtain.  <-<>Tn|Mwed  of  miicoux  mem* 
brUM,  inclgiriiig  M-vi-ral  miu^-W  Itie»tiMnlc<lat  llie  Imck  part  of  tliA 
DMuUi  bptwuen  thin  nivity  mxl  thi^  pharrDx.  t*  conoecloil  above  to  xXn 
poMfrior  tdge  of  the  hard  palate,  and  laterally  to  tlic  dde  of  the 
lonpH!  and  pharynx. 

itjr  tlii»  amnji«nH-nt,  tbe  M>fl  palate  has  tlie  ap|)ear«nceof  a  lunated 
or  arched  veil  Wtwe^n  the  cavitv  "f  the  mouib  and  tlie  pbar^-nx. 

la  the  centre  of  this  arch  an  obluo^c  bodv  is  «iap<'nded,  culla)  tbo 
ttrnla,  wbld)  dividta  the  aoft  |>«tate  into  bimal  half  arclicfi,  that  poM 
an  uilhnr  tMf  IVi>m  itit-  iiviiU  to  llw  root  of  lli*.'  to^pl(^ 

There  i«  nUo  •rtin  pawitig  from  thu  uvnlu  on  viirh  (tide  to  tHo 
pharynx,  two  otlier  arduM,  wlili^h,  from  being  behind  the  lir»l.  are 
vaUod  the  poaterior  an^hra  nr  inllart. 

Betmoin  the  nnhri'tr  and  posterior  pillars,  on  either  side,  la  a  triaa- 
i;nlar  interval  itiiitaining  tbe  tonail  jjluud.i. 

Thu  j-'oiMiM  am  tite  Uraild  or  pojenge  Icadinji;  from  tlie  moutb  ta  the 
pharynx;  ai>d  the  ft)iai%  inrlndeil  between  the  woll  jnlalv  iib'ivr,  tlie 
half  nrchrai  iir  lon^iU  on  eilliiT  Hide,  and  the  root  of  the  tongue  bdow, 
b  callei)  ihv  totlimiu  of  the  fuu<H'a. 

Thfl  TnatiU  arv  two  iMidie*,  each  about  the  Nie  of  an  almond.  Ken 
"'  ■'  of  tbf  1  II   iij<  •'iikv,  ixTtipyinh' tbe  eavity  betwe^Q 

I  <>-r  and  | inilf  arrlin.     Tlioy  conaiiit  of  a  group  of 

oompxund  fnlllrnlnr  (tlaniK  firming  aomewhat  oval  bodice,  whote  en- 

■il^-mrni  cntiiitiuiteii  an  dlHtnr'ti'  to  cle)>Iiitiiiiin.  and  by  their  locality 

■r  llu-  inouih*  uf  the  £u>utchiaii  tubv«,  l'r»|ueatl]r  oatMo  obatrudioD 
and  daufboM. 


nnr1« ;  atter  pMring  up  the  neck  on  citlier  side  nlang  the  cnurse  of  the 
M<-rno-clci(lc>-miut()i(l  muitclui,  it  ttividct  on  a  luv<;l  nilli  the  top  of  th« 
tlijToid  riirtilii^i!  inlA  ilK  twu  great  bnuidict — tliu  external  and 
tornnl  carotid  itrtcntw. 

Tlie  Internal  Oirittul  ATtmj  hue  a  tortuous  course;  is  first  to 
OUtsido  nnd  bdiiiii)  thf  cxtcntnl  carotid  ;  tlii'n  iwccikIs  in  front  of  tlio 
Terlebral  column  by  tho  aide  of  the  phan>'»x  and  behind  ibe  digastric 
and  styloid  muscles  to  the  carotid  firnmen  in  the  petrous  portion  of 
tlie  temporal  boue;  tbeuce  it  traYCJaes  the  coual  iu  this  bone  and 
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lUn  lb»  linin,  mipplying  it  with  most  of  its  vessels,  not  giving  aiiy 

'to  tbt  OMHItll. 

The  Brtmtat  CantHd  exteods  firom  tlio  top  of  tlw  tiir^iix  to  the 
.  aaolt  nt  ili«  iTiDiljrle  of  the  tuwer  jaw ;  «t  first  ai)(«riur  mid  vu  thv 
'  Insiilr  of  U>«  iiitenial  ntrntid,  it  wran  geta  to  Ui«  outxitU',  then  jmsecfl 
uiwlrr  tbn  ilignntrJv  wi<I  nyXo-hyM  Diittdea  mkI  ItDgiial  iwrvc,  becomee 
iniWtilml  ill  ih«  pwoiid  gland,  uid  t«riulnatiM  bvtwem  the  iwck  of 
tlw  Uifcriur  tiinxilla  and  the  uiditory  WMtun  in  the  l4uii|>oriil  and  iii- 
tnmal  msxillur}-  %tU-T\M. 

Tba  bnutcbo)  of  tlic  sxtcruul  cnrotid  irith  nbich  ire  have  to  do 
an  the 

lingiwL 
FWH«I. 

Afovodiitg  Phai^ugcaL 
Ti-mpora). 
Iiii«nuil  Miixillnrj. 
Tbo  Ltttyuai  Artery  ariseB  rmm  the  external  carotid,  bolireea  tbe 
^•aprrinr  tliyroiil  atid  Tiu'inl ;  |H3.wiii^  iiliH<)iiely  up  to  the  >;reut  curner 
'oflliv  hyoid  Immi",  it  niiv*  jioriiUd  wilh.aiid  lucendiu];  |>er]ieH<li(:uliLrl)' 
to  the  luM)  of  tlto  biiiicun,  <-<>uiiuu»  iu  ouurve  f)  ibe  U])  of  that  organ, 
under  Ibo  nftHM  uf  tbe  nutinc  arlvty,    Tlib*  pari  of  the  anery  lieti  ju-nl 
nth  Um  mnoMU  mrmbrniti'.  aiitl  u  in  (Uiigcr  of  Wiiiif  wituciilvd  in 
divimjdn  of  tJie  frnmnm  In  chihlntD.     This  nmd«it  niar  b«  iiT.iidnl  by 
uiini;  Muot-pointed  Kimiin,  and  dir«ctiiii;  tbe  poinu  duwuvrard  uid 
btti-kwurd. 

Till'  byiMi-gliNOvl  niTve  arranipftniett  this  arlery. 
Thv  bnuH.'h<«  of  the  lingual  snery  vitb  whit-b  m  are  coDocrntd 
an  (be 

Dnnalu  I^nguie. 
Sublingual. 
Eiaainn. 
Thr  Oortaiii  Linytm  arism  (Void  iho  lingual  nrttiry,  l>cnea(b  the  hjo- 
glnMU*  miurb-,  nitd  i»  diatribute<l  to  the  tou^il,  epiglottis,  soit  palate, 
Biul  muniti*  inrnihraiH!  of  the  tongaet 

Tho  SuhliHyuitt  atiten  IVom  the  litijiual  at  the  point  of  bifurcation, 

tmar  ibe  aiilerior  margin  of  thi>  hyu-glo«us  muscle,  and  powt*  ri>rwunl 

lo  ^m  (liMribiiiiil  In  ilii-  ■ubitngiwl  glaiMl.  to  the  maooua  mvnibraDo  of 

IIm  BMMitli  and  {Tuinx,  aixl  K>  the  iMigbboring  musdee. 

The  Hanint  may  be  coniiidmd  tbe  coiilinimtion  of  the  Ungiial.    It 

I  RlaaK  tba  biforior  mrfaoe  of  the  tongue  just  beneatli  itj>  mucoiu 

■btaiw.    At  tbe  tip  of  tbo  tongue  it  onaslomoces  with  its  fclloit  of 

tbv  opponUi  aldck    It  ia  aeoompaiiivd  by  the  gusuiory  ncrvo. 
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The  Faetat  Artery  ia  the  third  branch  of  the  external  carotid, 
ascends  to  the  Bubmaxillary  giand,  behiad  which  it  passes  aa  the  bo 
of  the  lower  jaw  —  thence  it  goea  io  front  of  the  masBeter  muscle  to  t 
angles  of  the  month,  and  finalljr  t«rminatea  at  the  side  of  the  nooe  1 
anustumosing  with  the  ophthaloatc  arteriea. 

Ill  its  course  it  gives  off  the  submeutal,  inferior  labial,  superior  ai 
inferior  coronary  arteries,  which  mainly  supply  the  elevators,  depn 
sors,  and  circular  muscles  of  the  mouth.  The  branches  of  the  &cd 
artery  are  divided  into  two  sets: 

Ckrtioal  Bkanoubs.  Facial  BaAxaHBR. 

Inferior  or  ABoendiDg  Palaline.  Muaculftr. 

TnriBillitic.  loferior  LabiaL 

Suhni axillary.  Inferior  CoroUKry. 

SubmcDtnL  Superior  CoroasTy. 

Laleralia  Nui. 

Angular. 

The  Inferior  Palatine  passes  up  between  the  stylo-glossus  and  style 
pbaryngeus  muscles,  which  it  supplies,  to  give  branches  to  the  tonsil 
Eustachian  tube,  soft  palate,  and  palatine  glands,  anastomosing  wit! 
the  tonsillitic  artery,  and  with  a  branch  of  the  internal  maxillary. 

The  TonsiUltic  Artery  is  distributed  to  the  tonsil  and  root  of  th< 
tongue. 

The  Stibmaxillary  supplies  the  submaxillary  gland,  together  witb 
the  neighboring  lymphatic  glands,  muscles,  and  integument. 

The  Hubmental  is  the  largest  of  the  cervical  branches  of  the  iacial 
artery  ;  it  is  given  off  from  it  just  as  it  emerges  from  the  submaxillary 
gland,  and  passing  along  the  lower  border  of  the  inferior  maxilla  is  dis- 
tributed to  the  muscles  attached  to  the  jaw,  and  terminates  in  a  super- 
ficial and  deep  branch ;  the  former  of  which  is  distributed  to  the 
depressor  labii  inferiorts  and  integument,  anastomosing  with  the  in- 
ferior labial ;  the  latter  is  also  distributed  to  the  lip,  and  aoastomosea 
with  the  inferior  labial  and  mental  arteries. 

The  Facial  branches  are  distributed  to  the  muscles  of  the  face.  The 
muscular  to  the  pterygoid,  masscter  and  buccinator  muscles.  The 
superior  coronary  to  the  upper  lip,  giving  branches  to  the  septum  and 
ala  nasi.  The  inferior  coronary  passes  to  the  lower  lip,  and  anasto- 
moses with  its  ftllow  of  the  opposite  side.  The  lateralis  nasi  sup- 
plies the  wing  and  back  of  the  nose.  The  angular  is  the  terminal 
branch  of  the  facial.  It  supplies  the  cheek,  lachrymal  sac,  and  orbic- 
ularis palpebrarum  muscle,  and  terminates  by  anastomosing  with  the 
ophthalmic  by  its  nasal  branch. 

The  Ascending  Pkarynyeal,  the  smallest  of  the  external  carotid 
branches,  is  given  off  from  the  posterior  part  of  the  external  carotid. 


BI.OODVKfl9Bt.8    Of   TBB    MOOTn, 

JNWMW  up  biriMuiUi  itd  ntlwr  hmiiHiM  tad  the  Btyl<>-])haryn);eus  musda 
to  tliB  Iww  (if  iKc  ftkull ;  il  Iiim  ihret*  Bvta  at  bnuichw  —  the  estrrnitl, 
niniiiiin^Ml,  whI  i>biiryti):eul.    To  (he  latter  on\y  do  I  wi^h  tu  ilirec-t 

Blll'lltiiMI. 

Th<'  Pk'itytiyftil  bnyaeht*  Hm  t)ir<<<^  Arfour  iu  numtivr,  two  of  which 

I  dUcrilMiii'*!  to  llic  niiil<ll<-  ihkI  iiitiTi<>ri.'i>iiKrrirt»n  mud  tu  llii.-  ^tylo- 
ph«np-iip;U'.  <itn!  tJwir  niuoni"  tDi-(iil>rtiu4>.  Tli*  litriiivi  bmiK-h  «ip- 
plioi  tlto  lumit,  KuKtachiuii  tiilM\  iind  Mifl  piilaU',  » it  bet  i  lilting  ttio 
[■itlntiitc  branch  <>r  tti«  I'lK-iiil  whi-n  il  i»  atwrat  or  ol'  pinnll  fine. 

Tlir  TVm/ioi^/  Artery  ipvi*  ulC  n  tniu"vvr*(.'  tiiciiil  I'mirh  jiijl  l>t>&re 
It  ^iii<'r):ci>  fmm  Ibe  {iar<iti<(  gliiixl  nliii-h  is  (liHCribiiiiMl  Iu  iliul  ^Intir], 
Um!  mniLtHt'r  muacl«  ami  tlie  iiitei;uineDt>  l^rminatiii];  bj  aiiMtuuKMis 
wiib  tin'  bnal  aii>l  infm  urbiin)  urtorics. 

Tit"  iHlimuii  MuxiUnry  Arlery  cniniaenoea  in  tbc  MilHiince  of  tlw 
|»nitt<l  iflaiiil ;  then  ^n'o  liorii'^nuilty  Iwhiiiil  iho  ni-clt  nl'  tbo  cn<i(Mc 
orUin  Ittwcr  jaw  ti)  tbi>  pli-ry^>iil  tiiunclra,  WtwiTMi  Kliicb  il  ]>iimn«, nix) 
ibcu  pfoarvb  Ibrwnn)  Xn  ibc  ttilM-nwity  of  Uic  Miiiwrior  mnxilbiry 
lton«:  Troiu  lltnni'O  it  Inlcc*  it  vi-ni<-iil  ilirtTtioti  upn.Mxl  iu-twn'ii  tbu 
toDi|yinil  and  exiL-niul  p<uryi;oiil  miiHcics  lo  the  iy-;oinntic  |i»tM,  wticre 
ft  a(t*>i>  )>c«(»o«  h'iftxfHiial,  and,  fltui  ly,  ends  Id  Ibe  apbeniMnaxillarf 
finu  '  riu  tnt'i  «i-v*"ral  brniirbce. 

Tb'  I  -  "f  ibii>  urtwy  wbidi  wo  nhall  dcMribe  nrc  Ibe — 

\mUw\tm  Pntal.  Alnolar. 

Infra-orhluL  [>uaiiii4Uig  Malla*. 

TTw  Tnfrrior  Denial  Artfry  pwIimm  llw  inferior  dmini  BimmMi  "f  l!ie 
lowi-r  jnw,  pnMM  alonj!  thn  dental  rnuiil  Itviivnili  tlu-  Tvolm  at  ihu  ImiIi  ; 
wilding  tip.  in  ii«  WHirm>.  n  twig  through  tin-  a|>ertiire  of  rui-li  to  tbo 
piit|n  (>r  Itu-  tiTlb,  and,  Riially,  nonpu  at  th«  nwntHl  Ominnn  on  iho 
cbiii :  a  broiicl)  of  it,  h'lwuvcr,  omtiiiuM  fonranl  to  wippiy  lb<-  inc-uon. 
After  oiDtTging  fnun  lh«  montul  fonuuiMi,  it  enppliw  the  niUK't»  and 
bttofpimiinl  »f  Ihfl  i-hin  and  imaslnmosM  wilh  tlip  tnt'tutr  liibiitl,  kuIi- 
iDvnlal.  an<l  inforiitr  coruTuiry  nrloriesL  Itofore  enii-rin;;  tbc  'l<-iitnl 
TiranH^  a  laxpi  branch,  the  mylo-liyoi^l,  vblrh  lie*  in  a  ktuovq  of  Uw 
«unf*  uninc  "n  lh<-  Inner  xnrfaiK^  of  the  mniillary  bone  and  ia  loM  on 
the  nndi-r  »iirfivn>  of  ibo  mrlo-liTnid  miiMto,  a  girfMi  olE 

The  Alveolar  U  giwn  trff  fr<iio  thr  intrmnl  nia:iiliary  by  a  trunk 
iiiiMin  to  It  and  tbi*  infm-orliilnl,  jn«l  bofori«  it  MiK-m  llw  upbeoo- 
_  iiillanr  Amu.  At  lln;  tiibrni»ily  of  tlie  snperior  maxillary  b»nc  it 
dtridm  tDt4i  nunH-r>>ita  brnnrh"v^imc  of  which  piiwinj;  inio  the  alveo- 
lar fi>ramina  supply  ifae  btclL^pid  and  molar  teeth  ;  otbi-m  pi«rre  tli6 
bnnf  tn  Mifiply  iW  atilrura,  whilHi  t»>ine  are  dtstrilniiH  lo  th«  pita*. 

The  In/m-orhUal  Artary  atlcn  tli«  infra-orbital  caual,  tra^-cnua  iU 
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whole  extent,  and  comes  out  at  the  foramen  of  the  same  name,  upoa 
the  face ;  just  before  it  emerges  it  eeuds  through  the  anterior  dental 
canal  a  twig  for  the  incisors  and  cuspids,  having  previously  given 
branches  to  the  inferior  rectus  and  inferior  oblique  muscles,  and  to  the 
lachrymal  gland,  also  other  branches  to  the  lining  membrane  of  the 
antrum.  After  escaping  from  the  orbit,  it  supplies  the  lachrymal  sac 
and  neighboring  tissues  and  anastomoses  with  the  facial,  nasal  branch 
of  the  ophthalmic,  and  with  the  transverse  facial  and  buccal  branches. 

The  Descending  Palatine  passes  along  the  posterior  palatine  canal, 
accompanied  by  palatine  branches  of  Meckel's  ganglion,  emerging 
thence  it  runs  along  a  groove  on  the  inner  border  of  the  alveoli,  and  is 
distributed  to  the  mucous  membrane  of  the  hard  palate,  to  the  gums 
and  the  palatine  glands.  In  the  posterior  palatine  canal  it  gives  off 
branches,  which  pass  along  the  accessory  palatine  canal  to  be  dis- 
tributed to  the  soft  palate.  In  front  it  terminates  in  a  small  branch 
which  enters  the  anterior  palatine  canal,  through  which  it  passes  to 
reach  the  septum  naris,  where  it  unites  with  a  branch  of  the  spheno- 
palatine. 

The  Veins  correspond  so  nearly,  both  in  name  and  course,  with  the 
arteries,  that  a  description  of  them  would  be  only  a  repetition  of  what 
has  been  said  ;  suffice  it,  therefore,  to  observe,  that  there  are  two  com- 
panion veins  with  every  considerable  artery,  and  that  the  venous 
branches  are  mostly  collected  at  the  angle  of  the  jaw  into  a  common 
trunk  called  the  external  jugular  vein,  which  passes  down  the  neck  in 
the  course  of  the  fibres  of  the  platysma  muscle,  and  terminates  in  the 
subclavian  vein  at  the  posterior  edge  of  the  stern  o-m  as  to  id  muscle. 

The  office  of  the  veins  is  to  return  the  blood  to  the  heart. 


Tht^  Ft/lh  (Trif^mlni)  is  tlie  Isr^Mt  of  iHo  cmnlml  ncrvi<9.  nnd  nivM 
■Muibililir  to  all  llwi  orputt  oonccnicd  in  the  pnauir<r  *t*ff»  o(  dtgw* 
tlnn. 

Thin  mrvK  will  »]»»  hn  fouiid  lo  Ik  s  conpotrnil  nfrvei,  hiivintt  motor 
fl)viwni»  M  troll  M  MinoiltTi^  bihI  llierabjr  giving  motion  u  well  u 
MnwalioD.     It  in  nlBi  ■  ncrv«  of  gp^inl  wnse. 

Il  ia  fir»t  (Mfn  «  tin-  nidv  of  tin-  |>on^  Viimlii  nmr  llo  jimrllon  with 
tlie  crum-n'nibniU,  but  il«  onjgin  U  niuvli  iiiM;{>cr  and  furllivr  bnck.    It 
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arises  by  two  unequal  roots,  one  of  which  may  be  traced  through  the 
pous  Varolii  into  the  lateral  tract  behind  the  olivary  body  ;  the  smaller, 
or  motor  root,  is  lost  in  the  medulla  oblongata.  From  its  origiua  this 
nerve  has  been  called  a  cranial -spinal  nerve. 

These  t«'o  fasciculi,  the  one  anterior  aud  the  other  posterior,  consti- 
tute the  fiiih  nerve,  which  consists  of  eighty  or  one  hundred  filaments 
that  pass  forward  and  outward,  in  a  caual  formed  of  dura  mater,  to  a 
depression  on  the  auterior  surface  of  the  petrous  bone. 

At  this  point  it  spreads  into  a  ganglion,  called  the  Casserian  gang- 
lion, on  the  under  surface  of  which  is  seen  the  anterior  root ;  but  it  has 
no  intitnutc  connection  with  the  ganglion,  and  can  be  traced  on,  as  will 
be  presently  shown,  to  the  inferior  maxillary  uerve. 

The  Casserian  ganglion  receives  filaments  from  the  carotid  plexus 
of  the  sympathetic,  and  gives  off  several  minute  branches  to  the  dura 
mater  and  tentorium  cerebelli.  Three  large  branches  are  given  off 
from  its  anterior  border,  the  ophthalmic  and  superior,  and  inferior 
masillary.  The  ophthalmic  aud  superior  maxillary  are  exclusively 
nerves  of  sensation,  their  fibres  being  derived  entirely  from  the  poste- 
rior or  sensory  root,  whilst  the  inferior  maxillary  receives  fibres  from 
both  roots,  and  is  consequently  more  variously  endowed. 

The  Ophthalmic  Nerve  is  a  short  trunk,  that  enters  the  orbit  through 
the  foramen  lacerum  superius.  It  supplies  the  eye-hall,  the  mucoua 
membrane  of  the  eye  and  nose,  and  the  lat^hrymal  pland,  also  the 
muscles  and  integument  of  the  eye-brow  and  forehead.  It  is  a  sensi- 
tive nerve ;  is  the  first  given  off  from  the  Casserian  ganirliou,  and  is 
the  smallest  of  the  three  branches.  It  receives  a  few  filamputs  from 
the  cavernous  plex^us  of  the  sympathetic,  and  divides  into  three  prin- 
cipal branches. 

1.  Tlie  Frontal, 

2.  The  Lachrymal,  and 

3.  The  Nasal. 

The  Frontfil,  which  is  the  largest  branch  of  the  ophthalmic,  patues 
along  the  roof  of  the  orbit  to  the  supra-orbital  foramen,  through  which 
it  passes,  and  is  then  called  the  supra-orbital  nerve,  and  is  spent  on  tlie 
muscles  and  integuments  of  the  forehead.  It  gives  off  several  branches 
in  its  course. 

The  Liehrymal,  the  smallest  branch  of  the  ophthalmic,  generally 
arises  bv  two  branches,  one  from  the  fourth  and  the  other  from  the 
ophthalmic.  It  enters  the  orbit  through  the  sphenoidal  fissure,  receives 
a  communicating  branch  from  the  superior  maxillary,  and  is  finally 
distributed  to  the  lachrymal  gland,  taking  the  outward  direction,  and 
sending  branches  in  its  course  to  the  upper  eyelid,  conjunctiva,  and 
other  parU,  receiving  on  the  eyelhl  branches  from  the  facial. 
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Tb«t  Siual  Uiktt  it«  (lirectiun  n\(m^  tlie  Inner  side  of  Uie  orbit  to  th« 
mntttittr  rtlminiiUI  runimen.  tlirough  which  it  piLiMa  iuto  the  cntnlum, 
on  llii-  ii[>p>-r  iiurlaoi<  ol'  the  criliriliirtn  pinip  of  ihc  pthinuiiliil  tiona; 
Hnriiiit*  )>y  iht-  Mill;  of  tUo  m<Ut-g«lli  ilirwigli  n  plit-likc  ii|H'Qing  into 
liic  ii'w.  Mm)  llM.-n*  U^iniiiiiti^  liy  filuui-iiU  which  ^rv  ti[H']iI  u]>nn  the 
•rpluni,  mucutu  ini;iphni»i<,  uiiU'rior  iiun^  Ac.  It  wnd*  nil'  Kvtrnil 
bmi'-hiT  in  itn  iiniix-:  tniv  in  piirlimUr  to  tho  loniiciihir  i;nncrlioQ  at 
U>r  hiilt^im  of  (lie  vy.;  dIIioH'  to  llic  c»niDci>la  Inchrj'nmlif,  Isclirymal 
■U. (Kinjiinrtivn,  &<:i  hut  ua  lli<M  do  nut  belong  to  tho  mouth  and 
d«Dtal  n|>|iamui«,  vrn  will  poiB  to  the  aecood  gtvtX  division  of  the  fifUi. 


TIIK  St'PRRIuB   HAXtLl^RT  yCRVB. 

TIiU  lurrre  pnxweils  frntii  ihc  mii]dl«  of  tbo  OMMriwi  gniiglion, 
pnnHx  thhiiitih  the  ianiOMt  niliinrlum  of  the  uphcnold  bono,  into  tbo 
ptrrygo-Duixiltkry  fiNu*;  h«ru  it  «iit«n  tlw  canal  of  the  floor  of  tli« 
orbit  —  tbo  infm-orbiiAl  cnnxl, —  lrnrcr«c«  its  whole  cxIcdI,  and 
cmefE—  oa  the  tut  ftt  thv  iafnt-orbiciil  foramm,  whi-re  it  IcrminatM 
in  nunirfoUM  GUmeiitB  in  llie  miiDclee  ikud  iutogumcnt«  of  the  uppor  Hp, 
cbcwk,  luwer  eyelid,  nnd  udo  of  ibe  nme. 

Th«  HUiM'rior  mnxiltary  nen-n  inipplii^  the  upper  jair,  and  Rivce  off 
many  tn)|Hirtitnl  brnuchi'*,  «hii'h  ari>  u*  f<)llows: 

In  thi-  iiterygo-iimxillnrr  foxta  two  bnuidiM  dcHcood  to  a  small  red- 
dt>h  b(H)y  called  tlu:  gan|;ltnu  of  Mi-tflud,  or  the  HphvDO-F«lnttoii  gan- 
j^itHt,  tittiawl  on  tlie  outer  side  of  the  riim)  or  vertical  ]>Uil«  of  the 
paUl«  hone. 

Fmiu  thi*  guDgllon  prorpcil  three  t>etd  of  brandies: 

1.  InfrHur,  DflMNiodiug,  or  Pulntine  Nerves. 

2.  NamiI,  orSpbeno-palatiiio. 

3.  PovlGrior,  Pteryi^id,  or  Vidian. 

Thv  Falitiite  XamM  dnweiid  Ihroti^h  tbo  posterior  palatine  canal, 
eom*  out  at  ths  posterior  palutiiie  forameo  olonf;  with  au  artery  of  the 
miur  name,  and  Mipply  with  (llanMOta  tbc  aoTl  palate,  uvula,  touails, 
Uio  fiH'f  of  ilto  mouth,  and  the  inner  alveoli  and  gnnu. 

Th«  Kami  .Vrrwmi  etiitr  (bi>  nou)  ihmuKh  the  fpbrfio-palatinc  fora- 
mm,  and  diriilci  into  nevrral  fi1anii-iit>  whi'-h  iiiIit  tho  inui-oun  moto* 
bmue  covoriDf  tlie  H]ii>cr  anil  lum-r  tiirlnnnlrd  ixtii'v  nnd  vomxr:  ono 
Innit  hnncb  can  be  traced  alonp  tW  «c|>tuin  nati  ii«  far  a«  the  ftirani«-a 
i'  ii  inMtd  the  anterior  palatine  brauch«s  in  a  ganglion 

I  .  ,.  ii.'itlnc 

Thr  IVrfitwi,  or  /'MryjFoiW,  pawea  lMickirar<l  from  the  pinplinQ  of 
(efkcl  ibroii);b  the  pt<-ry^)id  i-anal  Dl  the  root  of  tho  pterygoid  pro- 
thin  (inlcni  tho  cranium  through  the  foramen  lapenim  anicriiu, 
ud  dividn  into  two  brancbw,  ti(u>  of  nhicfa  enten  the  carotid  canal 
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ui<I  uuitcs  Willi  the  »ynipiit}icl>c  bmncliv:*  of  the  Eiipcrior  cervical  gaa- 
glion,  tliiis  conaecting  lliU  gutiglioii  witli  the  gMigliou  of  Mtckcl. 

The  other,  the  proper  \-idiaD  Derve,  enters  the  vidian  foramen  or 
hiatUH  Fallopii  in  the  pctroua  bouo.joiiia  the  portio  dura  oerve,iiccoiu> 
)iauiit-4  this  u  Air  aa  tlie  back  pun  of  tlio  tvmjiatium ;  thtu  k-avei  it, 
enters  the  ciivlty  of  the  truipaimm,  and  recttivcA  tliurc  the  name  of 
Chorda  T'impfini.  It  I<«vcji  thin  cuvily  by  the  gli-jic)i<I  fiiwitri",  then 
join*  the  gustatory  uerve,  coiitiiiunt  with  it  lo  tho  nubninxiltnry  glund, 
where  tt  Ivavee  it  and  u  lost  in  the  Hubmuxillury  gtutglion,  «iluatc<i  at 
the  posterior  part  of  the  Hibmaxillary  Rland. 

The  exceedingly  intricate  course  of  tlio  vidian  m-rve  isi  interwting 
(Vxim  the  number  of  com miinicat ions  which  il  <-^tublL->h(v  Ix-twcwn  dif- 
ferent ai)i]  distant  parUt:  for  it  unitea  the  jctuigltun  of  M>-ckrl  with  itio 
•ujwrior  cervical  ganglion  of  the  sympathetic,  uud  both  nttlt  the  >nb- 
niiixiilury  gniigliiiii ;  il  at!<o  connects  tlie  sujwrior  and  inferior  initxil- 
lary  nerves  lo  one  nnothrr  nnd  lo  the  portio  dura. 

rbe  Huperior  MaMSart/ yerve  give*  off  next  in  tJio  fphe&o-m&xU- 
lary  foasa : 

1.  The  f)rbital. 

2.  The  PiwUrior  Drntal. 
8,  The  jVjiterior  Dental. 

Ttie  Orbitftl  enters  the  orbit  tlirough  the  spheno-mAxillary  fiestire, 
and  then  sends  off  a  malar  and  Itmparal  branch,  wliich  pasa  out 
through  the  malar  bone ;  the  first  supplying  the  cJieek,  ihe  latter  ao- 
companyiug  the  temporal  artery  to  the  integuments  of  the  tiide  of  the 
head,  ntceiving  lilanienta  from  the  facial  and  auriculo-temporal  branch 
of  the  inft^riur  maxillary. 

The  Ponttrior  DciitaC  Xerwt,  two  in  number,  destiend  on  the  tuber- 
osity of  the  wipcrior  maxillary  bunr.  am!  enter  the  ptisti-rior  <lrtil»l 
canal*  to  supply  the  bicuspid  and  nitilar  teeth ;  one  branch  penetnite« 
the  antrum  and  eourecs  along  the  outer  wall,  anastomosing  with  the 
anterior  dental  nerves,  wUilo  another  runs  along  tho  alveolar  Iwrdex 
supplying  the  guuiii. 

The  Anterior  Dental  i»  given  otT  fmm  tJie  superior  maxillary  juHt 
before  it  escapes  from  the  infra-«rbiial  furamen.  It  anu^tuinuoes  with 
the  posterior  dental,  and  sends  lilanieiils  to  the  inciKor,  uuiine,  and 
first  bicuspid  teeth ;  othere  are  sent  to  the  mucous  membrane  uf  the 
inferior  meatus. 

This  nerve  now  emerges,  as  before  mentioned,  at  the  infra-orbital 
foramen,  between  tlie  levator  labii  wiipi-riiiriii  alieque  nasi  and  levator 
anguli  museleM,  dividing  here  into  many  bnutchn;  some  of  which 
adceud  to  the  now  and  eyelids,  others  pass  downward  and  outward  t<j 
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the  lip  and  cheek,  anastomoeing  with  the  nasal  branch  of  the  ophthal- 
mic, and  the  facial  branchea  of  the  portio  dura. 

IHFEBIOB   HAXILLABY  HEBTE. 

This  nerve  forms  the  third  great  division  of  the  fifth.  It  is  the 
lai^eet  branch,  and  passes  from  the  ganglion  of  Casser  through  the 
foramen  ovale  of  the  sphenoid  bone  to  the  zygomatic  fossa. 

This  nerve,  as  stated,  is  attached  to  the  anterior  or  motor  root,  and 
they  come  together  on  the  outside  of  the  foramen  ovale :  then  in  the 
zygomatic  foesa,  the  inferior  maxillary  nerve  divides  inbj  two  branches : 

1.  Anterior. 

2.  Posterior. 

The  Anterior  is  the  motor  branch,  and  gives  off  the  following  fila- 
ments to  the  several  musclea : 

1.  Maaaeteric,  crossing  the  sigmoid  notch  \a  the  masseter  muscle. 

2.  Temporal,  anterior  and  posterior  deep,  to  the  temporal  mus- 

cle and  fascia. 

3.  Buccal,  to  the  buccinator,  external  pterygoid,  and  temporal 

muscles. 

4.  Pterygoid,  to  the  pterygoid  muscles. 

The  Internal  division  of  the  inferior  maxillary  nerve  consists  of 
three  branches,  all  of  which  are  sensitive ;  they  are : 

1.  The  Anterior  Auricular. 

2.  The  Gustatory. 

3.  The  Inferior  Dental. 

The  Anterior  Auricular  passes  behind  the  neck  of  the  lower  jaw  and 
m  front  of  the  meatus  of  the  ear,  and  ascends  through  (he  parotid 
gland,  over  the  zygoma  along  with  the  temporal  artery,  and  divides 
into  anterior  and  posterior  branches. 

In  its  course  it  unites  with  the  facial  nerve,  and  supplies  the  parotid 
gland,  the  articulation  of  the  lower  jaw,  the  meatus,  and  cartilages  of 
the  ear  and  side  of  the  head. 

The  Guttatory  Nerve,  the  nerve  of  the  special  sense  of  ta.ste,  imme- 
diately after  its  origin,  sends  a  branch  to  the  inferior  dental ;  it  then 
descends  between  the  pterygoid  muscles,  where  the  chorda  tympnni 
joins  it ;  it  now  passe?  along  the  ramus  of  the  lower  jaw.  covered  by 
the  internal  pterygoid  muscle,  then  above  the  submaxillary  glands, 
and  forward  above  the  mylo-hyoid  and  between  it  and  the  hyo-gtossus 
muscles,  accompanied  by  the  duct  of  Wharton;  and  finally  ascends 
above  the  sublingual  gland  to  the  lateral,  inferior,  and  anterior  parts 
of  the  tongue. 
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la  its  course,  Hr.  Harrison  enumerates  the  following  branches  u 
given  off  by  this  nerve : 

"  First,  one  or  two  amall  filaments  to  the  internal  pterygoid  muscle. 
Second,  several  to  the  tonsils,  to  the  muscles  of  the  palate,  to  the  upper 
part  of  the  pharynx,  and  to  the  mucous  membrane  of  the  gums. 
Third,  the  chorda  tympani,  and  some  accompanying  filaments  to  form 
ft  plexus,  which  supplies  the  subiuaxillary  gland.  Fourth,  a  few 
branches  which  desceud  along  the  Iiyo-gloasua  muscle  to  communicate 
with  the  ninth  or  lingual  nerve.  Fifth,  a  fasciculus  of  nerves  to  the 
sublingual  glaiid  and  to  the  surrounding  mucous  membrane.  IdsUy, 
at  the  tongue  it  divides  into  several  branches,  some  pass  deep  into' the 
tisane  of  this  organ ;  others,  firm  and  eofl,  rise  toward  its  surface,  and 
are  lo^  in  the  mucous  membrane  and  in  a  small  conical  papilla  near 
ito  tip." 

The  Inferior  Dental  Nerve  passes  between  the  pterygoid  muscles, 
then  along  the  ramus  of  the  lower  jaw  under  the  pterygoidens  int«raua 
to  the  inferior  dental  foramen,  which  it  enters  along  with  an  artery  and 
vein ;  it  now  traverses  the  inferior  dental  canal,  sending  twigs  into  all 
the  roota  of  the  molars  and  bicuspids.  Opposite  the  mental  foramen 
it  divides  into  two  branches,  the  smaller  is  continued  forward  in  the 
substance  of  the  jaw  to  supply  the  roots  of  the  cuspids  and  incisors  ; 
while  the  larger  comes  out  at  the  mental  foramen,  is  distributed  to  the 
muscles  and  integuments  of  the  lower  lip,  and,  finally,  communicates 
with  the  fiicial  nerve. 

The  inferior  dental,  just  as  it  enters  the  posterior  dental  foramen, 
gives  off  the  niyh-hyoid  nerve  ;  tliis  passes  fonvard  in  a  groove  of  the 
lower  jaw,  and  supplies  the  mylo-hyoid,  and  digastric  muscles,  and  oc- 
casionally the  submaxillary  gland. 

THE  FACIAL  NERVE 

The  Portico  dura  of  the  seventh  or  facial  nerve  is  the  last  nerve  to 
be  noticed  aa  particularly  belonging  to  the  mouth. 

The  facia/ JV^erre  arises  from  the  medulla  oblongata  between  the 
olivary  and  restiform  bodies,  close  behind  the  lower  marfrin  of  the 
pons  Varolii  ;  it  then  passes  forward  and  outward  with  the  portio 
nioUia  to  the  foramen  auditorium  internum,  which  it  enters  and  passes 
on  to  the  base  of  this  opening;  here  these  two  nerves  separate,  the 
portio  moUia  going  to  the  labyrinth  of  the  ear ;  while  the  facial  enters 
the  aqueduct  of  Fnllopius,  in  which  it  is  joined  by  the  vidian.  Within 
the  aqueductus  Fallopii  it  gives  off  two  branches  —  the  tympanic  and 
chorda  tympani.  The  former  supplies  the  stapedius  muscle.    The  latt«r 
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1.  The  Posterior  Auricular, 

2.  The  Stylo-hyoid,  and 

3.  The  Digastric. 

The  Posterior  Auricular  ascends  behind  the  ear,  crosses  the  mastoid 
process,  where  It  receives  branches  from  the  pneuniogastric,  and  the 
auricuiaris  magnus  ;  it  then  divides  into  two  branches,  one  of  which 
passes  to  the  retrahens  aurem,  the  other  to  the  occipito-frontalb 
muscle- 

The  Sh/lo-hyoid  is  distributed  to  the  stylo-hyoid  muscle.  It  com- 
municates with  filaments  of  the  sympathetic  sent  to  the  carotid 
artery. 

The  Digastric  is  distributed  to  the  posterior  belty  of  the  digastric 
muscle,  receiving  a  communicating  branch  from  the  glosso-pharyn- 
geal. 

The  facial  nerve,  while  deeply  imbedded  in  the  substance  of'the 
parotid  gland,  divides  into  two  sets  of  branches,  of  which  one  is 
superior  and  the  other  inferior;  these  two,  by  frequent  unions,  form  the 
pes  anserinus  or  parotidean  plexus,  and  send  branches  to  the  whole  of 
the  side  of  the  face.  ^ 

The  upper  divi^on,  called  the  tern poro-facial,  ascends  in  front  of  the 
ear  upon  the  zygoma,  accompanies  the  temporal  artery  and  ita 
branches,  supplying  the  side  of  the  head,  ear,  and  forehead,  and  anas- 
tomosing with  the  occipital  and  supra-orbital  nerves  ;  a  set  of  branches 
pass  transversely  to  the  cheek,  furnishing  the  lower  eyelid,  lips,  and 
side  of  the  nose,  and  uniting  with  the  infra-orbital  nerve. 

The  inferior  or  cervico- facial  division  descends,  supplying  the  lower 
jaw  and  upper  part  of  the  neck,  giving  off  the  following  branches: 

1.  Buccal. 

2.  Inferior  Maxillary,  and 

3.  Cervical. 

The  Buccal,  or  superior  branches,  supply  the  muscles  of  the  cheek, 
nose,  and  upper  lip. 

The  Inferior  Maxillary  nerves  are  distributed  in  the  muscles  of  the 
chin  and  lower  lip,  and  by  means  of  anastomotic  branclies  communi- 
cate with  the  inferior  denial  nerve. 

The  Cervicdl  branches  form  a  close  connection  with  the  superior  cer- 
vical nerves,  and  supply  the  platysroa  myoid  muscle  and  the  levator 
labti  superioris. 

The  facial  is  the  motor  nerve  of  the  face,  erd  by  ite  means  the  pas- 
sions or  emotions  find  ttieir  espression  in  the  peculiar  action  of  the 
muscles  to  which  it  is  distributed. 

In  consequence  of  the  numerous  communications  which  this  nerve 
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has  with  other  oervee,  the  name  of  St/mpathetieut  ifinor  h&a  been  given 
to  it  by  some  anatomista. 

Mr,  Gray  furnishes  the  foUowiag  coocise  statement  of  these  com- 
mimications. 

In  Ui«  intenikl  saditory  mefttiu.  With  the  auditor;  nerre. 

With  Meckel's  gftuglioa  by  the  large 
pelroBsI  nerve. 

Wilh  (he  i>ti«  gMiglion  by  the  smaller 
petrosal  aerTe. 

With  the  eympathelic  on  the  middle 
msDiageal  by  Ibe  external  pelroBal 
nerre. 


In  the  •quBdantus  FallopU, 


With  the  poeamogaatriB. 
"     '*    ^loaso-pharjngeal. 
"     '*    carotid  plexus. 
"     "     aurieuUrie  magnui. 
"     "     auricuto-temporal. 
On  the  hoB       .    '. With  the  three  diTisiooB  of  the  fifth. 


At  ita  eiit  Tiom  the  stylo-maatoid 
foramen. 


CHAPTER   VIII. 
SALIVARY    GLANDS. 

THE  Salivary  Glanda  are  six  in  number,  three  on  each  side  of  the 
face,  named  the  Parotid,  Stibmaxillary,  and  Sublingual. 

These  glands  are  the  prime  organs  in  furnishing  the  salivary  fluids 
to  the  mouth  during  the  process  of  mastication. 

The  Parotid  Olaiid  (Fig.  17),  ao  called  from  its  situation  near 
the  ear,  is  the  largest  of  the  salivary  glands.  Ita  form  is  very  irregu- 
lar ;  it  fills  the  space  lying  between  the  ramus  of  the  inferior  maKiIIa 
and  mastoid  process  of  the  temporal  bone,  as  far  back  as,  and  even 
behind,  the  styloid  process  of  the  same  bone,  Ita  extent  of  surface  is 
from  the  zygoma  above  to  the  angle  of  the  lower  jaw  below,  and  from 
the  mastoid  process  and  meatus  behind  to  the  maaseter  muscle  in  frout, 
overlapping  ita  posterior  portion. 

This  gland  a  one  of  the  conglomerate  order,  and  consists  of  numer- 
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out  siimII  lobm  connected  together  by  caIIuIm*  tusue;  each  of  which 
in«y  be  cooei<Icre<l  it  smnll  glunii  in  miniature.u  each  is  supplied  with 
•11  iirtcry,  ruiti,  utnl  cxcr«t«ry  duct. 

llic  gland  thus  funovd  |>ruK'nts  vn  its  cxtcmid  sarface  a  psie,  flat, 
uid  aoineichat  vodvgx  appctmnce. 

Il  ie  cuvered  by  a  deoM,  atrong  Eucia  exlcndiog  from  th«  neck,  aud 
altacliGil  to  the  meatus  extcmuB  of  tlie  ear,  whicb  aendu  coutitlcKt  itrtt- 

Fm.  17. 


CMMS  into  crcry  pari  of  thv  g:Ian(I,  separating  its  lobulos  and  con- 
dufting  the  vcwels  through  iti  sulwiance. 

The  use  of  thi*  gisind  is  to  st-crc-te  or  sepanito  from  the  blood  tJio 
KTcater  part  of  tlie  saliva  fumiBhnd  to  liie  mouth.  As  the  parotid  id, 
however,  on  the  outride,  and  at  aomo  tittle  diatoneo  fW>m  the  moiiUi,  it 
u  furntuhrd  with  a  iluct  to  convey  its  fluid  into  this  cavity;  this  duct 
is  ralli-yl  till"  iliirt  of  Steoo,  or  the  parotid  duct.  !t  in  fwrou-d  i>f  the 
excrrtnry  dticts  of  ali  the  frranules  composing  this  glaiiil,  which,  euc- 
owairdy  uniting  together,  at  last  form  one  comimw  durt, 

Tbu  duct  uf  ^00  Gominencca  at  tlie  anterior  part  of  tbn  gland  and 
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I  over  tbe  mo«tc(«r  muitGle,  on  a  line  dmvm  (ram  Iho  lobo  of  tlio 
OM-  to  tti«  nil'hdo  port  of  Uio  upper  Up ;  th.va  puatm  tlirough  a  <iumi- 
tity  uf  iK)ft  ii(li]kUH>  iniitt«r,  aii<t  finaJlj  enicn  the  mouth  li,v  puwiug 
thnivfili  tlir-  biicriiiutor  iiiiih'Iu  uiil  mucoua  mciubraoo  oppotiite  the 
HomhI  ranliir  of  Iho  upper  j«w, 

Tho  arMriea  eupplyinf;  this  gluid  arc  from  the  extvniBl  carotit)  or 
Mtii«'  of  its  bnutdit^. 

Thn  ntfrvsfl  arc  derived  from  tbe  carotid  plcxiu  of  ihv  f ytniuthciic, 
nuit  tmin  th«  facial,  teit)|wraJ,  and  gMal  auricular. 

TIm  pamtM  secrotiou  u  a  clear,  watery,  alkalino  liquid,  which  ia 
pourrd  <>tiL  abundjintljr  duriag  mastivalton,  but  in  wry  unull  quniitity 
wlirii  llir  n»iitl)  u  ut  rait,  ltd  iecTvlioa  may  aliw  be  eXL-itinl  In-  nion- 
tal  imotiun,  a*,  wkon  oloerTtu^  a  mvury  article  of  food,  or  by  artificial 
utinuli,  Bd  of  i^lana  bcada  or  oih«ur  irritaiiia  ia  tbe  mouth. 

The  fulltiwiug  ai»i)ysi«  b  taken  froni  Dallou'*  Phyxiutogy  : 

oDMpowTioK  or  ucius  Tiaarto  bamva. 

Vktsr,  ........  .OM-UB 

Oriaalc  maiior  prMlpdaM*  bj  >h«b«1.            ....  t-SUI 

CulHitaiiM  ilB«ir«oii)>l«  bj  kaM,  Wl  no<  prceipilaled  bf  »l«*baUr  acid*,       i-610 

8ii1pbo.<}'»»k>l<i  of  m41iib,    ......  0-StO 

n«>»liaifl  mt  lim*.            .......  0-S40 

LCi                '  iMikwIvni,           ......  0-900 

[I'l               :  iimUuiii  aad  MrboMW  of  Mila,          ....  SOOO 

Tvial. lOOU-UOO 

II  will  b«  aoDR  thnl  the  i]uaiitity  of  organio  matter  is  comparativdy 
large. 

Obwrralion  liM  iihawn  that  tim  recretioo  is  unilateral,  tbe  Balira 
Howiaij-  only  from  tliat  side  on  which  niatticatton  is  tlieo  being  coo- 
•luctiid,  nixl  llinl  thi:  (|iinnttty  ia  directly  related  u>  tlte  physical  char- 
;ictBr  u{  thr  f<xi>l,  outl  Hot  to  il8  chemical  coiimitution,  being  more  or 
1^  abuudant.  acctiriliii^c  to  the  dryneaa  of  the  fwxL 

Tbe  StAma^iHtry  'a  tho  next  In  «iso  of  the  Mllvmry  gUnds.  It 
t>  iltwati^  uitiirr  and  along  ibe  inferior  cilge  of  tbe  body  of  tho 
loww  jaw,  auil  ia  sqiaratnl  from  the  parotid  aiinply  by  a  procea*  of 
fiwda. 

It  i«  of  oval  {arm,  pale  color,  and,  like  the  parotid,  comists  in  ita 
■tnidiirv  of  aniall  lobulee,  held  together  by  cellular  tiaeue;  each 
havioH  a  »niall  excretory  duct,  which,  succemively  uniting  with  mm 
another,  finally  form  one  eommon  duct.  Thia,  tlie  duct  of  Wharton, 
I  alnve  tlte  mylo-hyoid  tniisi'le,  and  running  fxrwanl  and  inward, 
I  the  mouth  b«low  the  tip  of  the  tongue  at  a  jiapiUn  aeen  on  either 
Mde  of  the  fnoDum  Ungue. 
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The  uae  of  this  gland  is  the  same  as  the  parotid,  to  secrete  a  fluid 
constituent  of  the  saliva,  and  its  duct  is  the  route  by  which  it  is  con- 
ducted  into  the  mouth.  Its  arteries  are  derived  from  the  fociai  and 
linguaL  The  veins  correspond.  Its  nerves  are  received  from  the  sub- 
maxillary ganglion,  the  inferior  dental  and  Bympathetic  nerves. 

The  Sublingual  Glands  are  the  last  in  order  of  the  salivary  glands, 
and  the  smallest  in  size. 

They  are  situated  beneath  the  anterior  and  lateral  parts  of  the  tongue, 
are  covered  by  the  mucous  membrane,  and  rest  upon  the  mylo-hyoid 
muBcle. 

They,  like  the  two  glands  just  described,  consist  of  a  lobular  struc- 
ture with  excretory  ducts  j  which,  however,  do  not  unite  into  one  com- 
mon duct,  but  enter  the  cavity  of  the  mouth  by  many  ducts,  whose 
openings  are  through  the  mucous  membraue  between  the  tongue  and 
the  inferior  cuspid  and  bicuspid  teeth. 

Their  office  is  the  same  as  the  parotid  and  submaxillary.  Their 
arteries  are  derived  from  the  sublingual  and  submental.  Their  nerves 
from  the  gustatory. 

The  J/ucotM  Gland*.  Besides  the  glands  furnishing  the  saliva,  there 
is  another  series  of  much  smaller  size,  called  the  mucous  glands.  They 
are  simply  the  little  crypts,  follicles,  or  depressions  everywhere  found 
in  the  mucous  membrane  of  the  mouth,  and  named,  according  to  their 
situation,  the  glitndulse  labiates,  glandulm  buccales,  etc.  The  lips, 
cheeks,  and  palate  are  also  furuishcd  with  glands,  about  the  size  of  a 
small  pea,  which  present  the  true  salivary  structure. 

The  use  of  these  glands  is  to  furnish  themucousof  the  mouth,  which 
they  pour  into  this  cavity  by  single  orifices,  opening  everywhere  on  ita 
surface. 

The  Saliva  consists  of  the  commingled  secretion  of  all  these  glanck  — 
salivary  glands  are  found  in  all  vertebrate  animals  except  fishes.  It  is 
a  glairy,  slightly  opalescent,  alkaline  fluid,  consisting  of  organic  and 
mineral  substances  held  in  solution  with  water.  Its  composition,  accord- 
ing to  Bidder  and  Schmidt,  is  as  follows : 

coMPoamoN  of  saliva. 

Water, 99516      ■ 

Organic  Matter 1-34 

Siitpbo-cynnide  of  Potassium, 0'06 

Phosphate  of  Soda,  Lime,  and  Magnesia, -98 

Chlorides  of  3o<lium  and  Potassium, 'Si 

Mixture  ofEpithelium 1-62 

1000-00 
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IVi)  kintU  of  orttanio  matter  exiat  in  the  salira,—  the  first,  irhiob  b 
Rjuii'l  id  till.'  Kulinuucilluy  uu)  flublii)](ual  -MMiviioiM,  U  caltt^  fttyaline ; 
to  ii  liin  Miliva  owu  iu  vucitlilj*.  Alcolml  ojii^-utiiti-ii  it.  Imi  Iwut  dixu 
uat,  iltdi^rini;,  111  this  mpvei,  from  t)i«  urguiii-  nuiittfr  derirvd  frota 
|ur«l(il  iiIaiii),  whifJt  \i  fioagulated  by  beat  luii]  tx  not  visici'l. 

Tlw  ■ul[)lii)-i-.yaiii)gm),  th«  only  piiurjvl  in^nilii-At  that  U  [HTuluir  In 
wllva,  u  ilcim-tt.'<l  by  ■  wilutiou  of  tho  chluriilc  of  iron,  nllli  vbicb  it 
nhkn  n  rvd  iiilur  rliumcti-ivlic  of  iU 

Whan  aKlira  liu  tXonA  lor  cotne  linit-  it  dopOHts  a  vrhilt»h  fiocmlt^nl 
■rriiinrni,  whioli  is  round  under  the  tiiicruecci|M  to  (.'oubist  of  cpitlicliuiii 
•cmli--s,niid  other hciiilU  nucli-'atrd  cellx,  };raiiuliir  matter. and  oil  }:lohule». 
Altlmu^h  anliva  poeaeaBes  tbe  power  to  chaD);e  the  Biarchy  niutier  of 
Ihn  fiMut  iiiio  Mijrnr,  yet  in  vittw  of  the  factA  thul  tliLi  clLaa^  is  ipt«r- 
rupird  by  Uii!  pulriojui^v  with  uhich  it  i*  m  »>-m  to  come  in  cooiaot, 
Uld  tbnl  tltv  ([iianiity  Mrnited  14  dircMTtly  rebietl  ta  the  phrxical  chiir- 
acttTHtic*  of  the  fufx),  and  not  to  lt»  clu'micnl  coiulitution,  not  being 
tBon  abdOiUiit  daring  thi'  inaftiration  >if  *(jir<-)iy  f^ju>),  i'x<;ei>l  it  he 
dry.  tbaa  of  any  iitlmr  alimi'iit,  anil.  Dirthcrntoro,  nim-e  the  rorivorflon 
of  ilarch  tiitn  i>u^:ar  in  oihi-rum-  pruvidod  for,  it  may  be  coiuidorad  a* 
•B  wtahlWhcd  fact  that  it«  only  purpoat  i»  f  i  aid  mechaniciilly  iu  maw- 
tlmtion  Bliil  ilrt:lnliliuii  by  m"i'lrniiii;  and  lubriratiug  the  food.  Tho 
quantity  of  xaliva  pivn.-tiv)  tluily  hiu  hvia  vnnoiuJy  a>ttn)at«d  bjr 
ditr<fmi  olMi-rvcn.  MitMchrrltch  th<M):ht  it  alxMit  fourtron  ounct* 
•  \    '  :  T'  M  fltwl  Bowman  ooiui'lcr  hi>  cxlinmtr  Hiablo.     Riddcr 

o  '    limaled  it  at  about  lhrx?«Min'l  a  tiiiirpntinilii  avoirdupois, 

and  llr.  1  faltcn  at  "  rather  Imb  than  throe  pounds  at'oiniuiwiii/'  which 
i»  prulttbly  very  neaily  oorrvcL 


TnK  TOxacrB. 

Thn  Thmfwt  I*  a  vrrr  complicated  organ:  il  connfftii  of  n  great  va- 
riMy  nf  \mn»^  and  prrfonuii  a  great  vnrii'ty  »f  fUDL-ttona;  ii  t*  miu  of 
the  <ir(^ri«  of  ihiglulilion ;  n  glandular  organ,  to  lOFnK*;  a  Mnlient 
ofipui,  to  fcvl  and  totW;  and  likcwito  an  intellectual  o^an,  to  BMiit 
id  pitHluriu;;  apifch. 

Tbr  iiiii;;ni'  in  dividi-d  into  upex.  bndy.anil  root;  tli«  np^x  is  the  an- 
b-mr  frer  and  aharp  [lonion ;  the  nxK,  wliiih  is  thin,  is  attachi-*)  to 
tha  OS  hyiiido  and  h  poelirnur ;  while  the  liody.  which  occupim  tho 
(yrntrn,  I*  lbi(-k  nnd  liniHd  ;  it  'w  roiifiiKil  in  itx  riilnalion  by  thr  anglnt 
of  ita  cotn|Mnmt  mu^'lee,  and  by  rt^Hcclions  (if  the  niueoui  mnnbrana. 

Thn  mwtitui  mcnihranv  of  llw  tonj^ue  oorers  its  free  siirfaeo  overy- 
wben ;  it  l*  thiutiAt  no  lis  tin'Ier  aurfaoe,  wliere  it  may  1h-  traced 
aJoog  tb«  ducu  of  the  aubmaxiUury  and  sublingual  glands.     FuMiog 
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over  the  donuni,  it  assumes  a  papillary  chancter,  ftitd  becomes  mn< 

thickened. 

The  |iiqiilln!  of  the  toiigne  are  the  papilln  oircumvallataa,  pspiL 
fun},'iJonu>.'.4,  anil  )>upill:e  Bliformcs. 

The  ])npilIgQ  circumvallatte  (maxinue)  are  situated  on  each  aide  ( 
the  b:i(.-k  part  of  the  tonj^ue,  meeting  at  the  foramen  ccecum  so  aa  ' 
form  a  triangular  figure.    They  number  from  eight  to  fifteen. 

Each  papilla  is  arranged  in  the  form  of  an  inverted  cone,  with  i 
npex  received  into  a  depression  of  mucous  membrane,  and  ila  base  h 
jMi^eil  (in  the  free  surface,  and  upon  it  may  be  seen  aumeroua  emallc 
papilla 

The  pn  pill  D9  fungi  formes  arc  Roattercd  irregularly  over  the  aurfac 
of  the  tongue,  but  are  most  numerous  at  its  sides  and  apex.  The; 
also  are  studilerf  on  their  free  surface  with  emaller  papillce. 

T!ie  pnpillro  filiformcs  are  found  on  the  anterior  two-ihirds  of  thi 
tongue,  and  are  very  minute.  They  are  somewhat  conical  or  filifom 
in  shupi?,  arc  covered  with  an  unusually  dense  epithelium  which  gtvei 
them  a  whitish  appearance,  and  are  filled  with  secondary  papilln 
Small  huirs  are  often  found  in  them. 

Striichire  of  the  PapHUe. — They  consist  of  capillary  loops,  through 
whidi  nerves  arc  abunduutjy  distributed,  covered  by  a  homogeneoua 
tissue,  upon  wliicli  is  fiiii)erposcd  a  thick  layer  of  squamous  epithelium. 

The  nerves  are  large  and  numerous  in  the  papillie  circumvallatie ; 
in  the  pajiillni  fungiformes  and  pa])ill»)  filiformes  they  are  smaller. 

In  tl)e  mucousi  membrane  are  also  found  foUieles  or  glands.  The 
former  are  very  numerous,  especially  so  between  the  circumvallate 
piipill;u  and  the  epiglottis,  but  are  found  scattered  over  the  entire  sur- 
face i)f  the  tongue.  Tlie  latter,  called  nuicous  or  lingual  glands,  are 
moi^t  alunidiuit  on  the  pasterior  third  of  the  tongue,  but  are  found  also 
on  iln  tip,  sides,  and  in  the  neighborhood  of  the  circumvallate  papillie. 
Tlie  ducw  oi>en  on  the  free  surface  of  the  mucous  membrane. 

THE  MUC0TJ9   MEMnBANE   LINING  THE  MOtJTH. 

The  whole  interior  cavity  of  the  mouth,  palate,  pharynx,  and  lips, 
is  cijv(TL'd  by  mucous  membrane,  forming  folds  or  duplieatures  at  dif- 
ferent points,  called  fnenii  or  hridle;<.  Beginning  at  the  margin  of  the 
lower  lip,  this  menibriine  ciin  be  tniccil  lining  its  posterior  surface,  and 
from  thence  reflected  on  the  anterior  face  of  the  lower  jaw,  where  it 
forms  u  fold  opposite  the  symphysis  of  the  chin  —  the  frjenum  of  the 
lower  li]j;  it  is  now  traced  to  the  alve*>lar  ridge,  covering  it  in  front, 
and  piL-'sing  over  its  ]>osterior  surface,  where  it  enters  the  mouth.  Here 
it  is  reflected  Jrom  the  posterior  symphysis  of  the  lower  jaw  to  the 
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under  aurface  of  the  tongue,  where  it  forniB  a  fold  or  bridle  called  the 
franum  UngvfB.  It  now  spreads  over  the  tongue,  coveriug  ita  dorsum 
and  sides  to  the  root,  from  wheuce  it  is  reflected  to  the  epiglottis,  form- 
ing another  fold;  from  this  point  it  can  be  followed,  entering  the 
glottis  and  lining  the  larynx,  trachea,  etc. 

In  the  same  way,  commencing  at  the  upper  lip,  it  is  reflected  to  the 
upper  jaw,  and  at  the  upper  central  incisors  forming  a  fold,  the/rtenum 
of  the  upper  lip ;  from  this  it  passes  over  the  alveolar  ridge  to  the 
roof  of  the  mouth,  which  it  completely  covers,  and  extends  as  far  back 
as  the  posterior  edge  of  the  palate  bones ;  from  this  it  is  reflected  down- 
ward over  the  soft  palate ;  or,  more  strictly  speaking,  the  soft  palate  is 
formed  by  the  duplicature  of  this  membrane  at  this  point,  between  the 
folds  of  which  are  placed  the  muscles  of  the  palate  already  described. 

From  the  palate  it  is  traced  upward  and  continuous  with  the  mem- 
brane lining  the  nares,  and  downward  with  the  same,  lining  the 
pharynx,  cesophagus,  stomach,  and  intestinal  canal. 

Tlie  mucous  membrane,  after  entering  the  nostrils  and  lining  the 
roof,  floor,  septum  nasi,  and  turbinated  bones,  enters  the  maxillary 
sinus  between  ihc  middle  and  lower  spongy  bones,  and  lines  the  whole 
of  this  great  and  important  cavity  of  the  superior  maxilla. 

Many  mucous  glands  or  follicles,  already  enumerated,  are  scattered 
over  the  whole  of  this  membrane,  aud  furnish  the  mouth  with  its  mucus. 

THE  otme. 

The  gums  are  composed  of  dense,  elastic,  fibrous  tissue  adhering  to 
the  pcritisleum  of  the  alveolar  processes.  They  are  reniarknhle  for 
their  insensibility  and  hardne!4s  in  the  healthy  state,  but  exhibit  great 
tenderness  ujiou  the  slightest  injury,  when  diseased. 

In  ilic  iufiuit  state  of  the  gums,  the  central  line  of  each  dental  arch 
presents  a  whiU',  firm,  cartilaginous  ridge,  which  gradually  Imtoiucs 
thinner  us  the  teeth  advance;  and  in  old  age,  after  the  teeth  (ln>|)  out, 
the  gums  again  resume  somewhat  their  former  infantile  comlilion, 
showing  "second  childhood." 

The  giinis,  being  endowed  with  a  high  degree  of  vascularity,  indi- 
cate very  correctly,  as  the  author  has  stated  in  another  part  of  the 
work,  tlie  state  of  the  constitutional  health. 

THE  A LVEOLO- DENTAL   PERIOSTEUM. 

ThL*  membrane  may  be  properly  noticed  here,  as  it  is  considered  by 
some  as  continuous  with  the  gums.  It  lines  the  alveolar  cuvities,  or 
socket^*  of  the  teeth,  covers  the  roots  of  each,  is  attached  to  the  gums 
at  the  necks,  and  to  the  bloodvessels  and  nerves  where  they  enter  the 
roots  of  the  teeth  at  their  apices ;  and,  further,  Mr.  Thomas  Bell  be- 


ieres  it  puses  intothv  paritivaxifthe  tMlh.fonntiif;  tj>«ir  lining  mei 
bmue,  wid  is  coulinuoiu  with,  or  tlid  tauic  u  that  uf  tlie  pulp. 

The  ori^iiiitl  snc  hiu)  been  «biUi)  in  another  place  to  eousist  of  ti 
Bi«ni1>mD(«,  an  out^  and  an  Junor;  tb<«e  are  uttacbei)  to  Uie  gun 
kill)  when  Ihe  teetli  come  through  ihcM  inombriLDes  auil  the  gums,  U 
isao  remaiutng  behind,  especially  lU  out«r  coat,  la  mppnaetl  by  some  1 
CoitalitiiU  tlie  alveolo-iiviital  p<>no«teum.  nnrl  to  be  eontioueilB  with  tl 
gmiis ;  while,  on  the  other  hniiil,  Mr.  Bdl  ltelicve«  both  lueoibraDcs  o 
itlie  tiae  to  he  wholly  abearb«i,  aud  cluit  the  true  alveoIcMluntal  |>ef 
Ml«iitn  in  ttie  same  a»  the  puriitftvum  covering  the  up|wr  anil  low< 
■BUtxilluTV  h(iiit«,  coiiLiiiuiii^  iiilu  the  alveolar  cavitin>.  lining  thol 
parietftt,  uu'l  llxuco  beiiiK  reflected  on  the  ruot» of  the  lecth.  ' 

It  maUen  little  whether  tliis  mvcibrMnv  bv  a  coiitiiiuiition  of  tl^ 
guinit.  the  remains  of  the  pulp-Mic.  or  the  extension  of  the  periusteua 
of  llio  maxillary  hones  into  the  alveolar  cavities,  since  ihv  grcd 
[practical  triitti  Htill  renuiini,  that  there  is  a  membrane  lining  tb| 
alvcoliir  cRviliM  and  invefting  ^le  roots  of  the  teeth,  and  thai  tlu| 
bianc  i»  (ihntii*.  iind  <:i)iistilutAi  the  bond  of  union  between  ty 
liar  cBviliw  and  the  roiilji  of  the  tei'lh.  ' 

The  VenItU  bigameni,  so  recently  discovered  by  a  dentist.  fomierH 
of  Vircinia.  hut  now  of  l*hiladel|>hia,  is  attached  to  the  necks  of  thf 
teeth,  and  whose  opinion,  I  am  sorry  to  add,  haa  the  support  of  Dll 
Oinhlnni,  bears  no  more  rceenifalance  to  true  ligament  than  the  nails 
^  U>  bone.  Jt  comiiats  of  the  fihrea  that  unite  the  alveolar  to  the 
Httlal  pcriiutt«uui,  which,  according  to  the  la.4l-uamed  K^itlfiinaii, 
""arc  Tcri'  iiiiim^rotis  jimt  at  the  nnirgin  of  the  alvcKilu^;"  but  it 
iJay  uo  rciuonahlv  claim  to  the  title  uf  ligament. 

AHATOMICAI.  BKLATIOIfa  OF  THE  MOrxn. 

The  mouth  has  many  interesting  anabiniical  relations  with  the 
of  the  bo<)y,  a  few  of  which  it  may  bo  well  to  mention. 

By  means  of  i|d  lining  mticonfi  mcnibrano  it  is  connected  through' 
coniiniiily  nf  itruilnrc  with  the  pharynx,  cnophagiis,  stomach,  and 
the  whole  of  the  intestinal  canal,  etc.  ■ 

Disease  still  further  eslablishee  this  slnictural  relation.     luflamnia^ 
,tiou,  nitration,  or  any  other  pathological  change  in  the  Mlunmch  or 
jiutestines  in  {eli  and  reported  on  tlic  t«ngue,  gumn,  and  other  parta  of 
[the  metiih,  showing  the  sympathy  and  the  close  relationship  of  these 
several  parts. 

The  mouih  is  also  connected  hy  the  *ame  mucous  mcnibniTie  with 
the  organs  of  reepirntion  bj  being  continued  down  into  tlie  laiynxt 
trachea,  and  bronehi. 
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Wide-apread  ermpatbies  are  eetablished  betveen  the  mouth  and 
other  parts  by  means  of  the  numerous  nerves  which  animate  the  parts 
constituting  ita  boundaries  and  lying  in  ita  cavity,  as  the  sympathetic, 
the  BCventh,  the  glosso-pharyngeal,  the  par  vagum,  the  hypo-glossal,  and 
the  upper  cervical. 

Simple  irritation  from  teething  has  thrown  children  into  convul- 
sions, and  in  adults  toothache  often  creates  extreme  irritability  of  the 
whole  nervous  system.  But  it  is  not  necessary  to  dwell  here  ou  the 
Bympathiee  of  the  mouth  in  disease  with  other  parts  of  the  body,  as 
the  author  will  have  occasion  to  do  this  in  other  parts  of  the  work. 

It  will  be  well,  however,  to  mention  in  this  place,  that  there  is  a 
general  anatomical  relation  of  the  mouth  with  the  rest  of  the  body, 
by  means  of  the  bloodvessels  and  areolar  tissue. 

PHYBIO LOGICAL   RELATIONS. 

It  has  been  shown  that  the  mouth  consists  of  a  great  variety  of  parts, 
and,  also,  that  it  has  an  equally  great  diversity  of  functions. 

The  functions  of  the  mouth  have  been  stated  to  be  those  of  pre- 
hension, mastication,  issalivation,  and  deglutition. 

These  functions,  it  has  been  seen,  are  all  closely  related  to  one 
another,  and  mutually  dependent ;  and  how  beautiful  is  the  harmony 
of  action  as  well  as  its  regular  and  orderly  succession  t  We  see,  in 
the  first  place,  the  prehensile  instruments  laying  hold  of  and  intro- 
ducing the  food  into  the  mouth ;  then  the  organs  of  mastication,  the 
teeth  and  upper  and  lower  jaw  bunea,  put  into  operation  by  the  tem- 
poral, masseter  and  pterygoid  muscles,  grind  it  down  into  minute  por- 
tions ;  these,  at  the  same  time,  are  formed  into  a  bolus  by  being  mixed 
with  the  salivary  fluids,  furnished  by  the  parotid,  submaxillary  and 
sublingual  glands;  then  the  mass  is  taken  by  the  organs  of  deglu- 
tition, namely,  the  tongue,  palate  and  pharynx,  aud  passed  into  the 
cesophagus,  to  be  thence  conducted  into  the  stomach,  thus  demon- 
strating the  harmony  existing  among  the  several  functions  belonging 
to  the  mouth. 

But  the  functional  relation  of  the  mouth  is  no  less  extensive  than 
its  structural  relation;  the  one  is  commensurate  with  the  other;  and 
as  the  structure  of  the  mouth  has  been  shown  to  be  continuous  with 
that  of  other  parts  of  the  body,  so  we  find  that  the  functions  of  the 
mouth  exert  an  influence  upon,  and  are  themselves  influenced  by  many 
great  and  leading  functions  of  the  body.  The  connection  between 
mastication  and  insalivation,  for  example,  with  stomachal  digestion, 
or  chymification,  is  especially  obvious. 

Again,  the  mouth  is  intimately  related  with  the  intellectual  func- 
tions, as,  for  instance,  that  of  speech.     Who  does  not  know  that  when 
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any  of  the  leelh  arc  irantinKt  tbe  palate  «tef\,.or  lliore  b  a  Imre-lip, 
how  uiiii'li  liif  Mpi-ech  is  iiD|Mured?  And  so  with  alt  tlie  ntlior  Tunc* 
tioii^  of  (In-  bmij;  l)i«  relation  belneeii  llicin  aiid  Uic  mouth,  iin<l  the 
mutual  ij4-|>nn(I«n(«  of  encb  ou  ifae  other,  ia  etjuallf  demoiutrmble. 


CHAPTER   IX. 
THE  TEtTTH. 

'PHE  li-'rth  are  tlie  prime  organs  of  maHtimtion,  on  the  hanlcrt  por- 
X   tioii.4  of  the  Uiily,  and  are  implanted  in  the  nlreolnr  mvities  of 
both  ihu  itpjMtr  and  lower  jaw. 
A  twth  i»  coiupuMxl  of  fiiur  tlixtiiict  jtrncHin*: —  1.  The  pufp,  oc- 
cupying tliv  chainlier  in  the  crown  uud  the 
cana)  extending  llimugh   the   root;  2.  The 
(tenline,  nhioh  coiiMiluloi  th«  |)rim'i|<nl  part 
of  ihu  (irfnui ;    3.  The  miouiW,  which  forms 
the  (hovering  and  protection  of  the  crwwo ;  4. 
The  etmrntttm,  or  criuia  pflnn,  which  ooven 
the  wot.    (See  Fig.  18.  > 

The  teeth  of  first  denlitiun,  tenued  the 
milk,  temporary,  or  dwiduou.*  teeth,  afe  iliv 
oi^rd  nien-ly  to  mipjily  the  w»iil»  of  child* 
boo'l.und  arc  replaced  with  »  Is n,'or, stronger. 
And  nn>re  numerous  set.  These  are  termed 
the  permanent  or  mluH  teeth,  and  are  in- 
tended to  miitiiiue  through  life. 

The  anatomical  divUions  of  a  tooth  ore: 
1.  Tliccrown  orex[Mwed  partsituaU-d  above 
the  pini ;  2.  The  root  nccupyiiij;  the  alveolar 
cavity  or  «oek<'l ;  S.  The  nwk  which  !»  the 
conMrieted  jmrtion  I>etween  tlie  erown  and 
toot 
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Pio.  18— a.  Threoroniil 
•(lr^■0(^diT■■t<o•l  ofnniini- 
cl;  t.  Thi-'ipniiiii' :  <■,  T1iu 

pijp  tnrlly  ;  4.  Tliu  «d- 
BMolum.  or  rniDlii  pelro- 
•«:  c  Tlie  mnmol. 


The  temporary  teeth  are  divi<li-d  into  three 
cliiMi,'« :  lir»t,  the  iuciiior!! ;  aeoond,  the  cuspida 
or  canine  teeth  ;  iltin),  tint  mulars,  whi<;h  are 
mceecd«(l  by  the  hieuspidn  or  preinulam. 
The  temjionirT  teeth  are  twenty  in  number,  loit  in  eucli  jaw,  namely : 
fout  incMURt,  Ivo  cuspida,  and  four  molam. 
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PlO.  19. 


Ful,  20. 


^^ili) 


']  j.i^diitt 


Pro.  10 — Vrnnl  iir  labial  Tirw  of  lli»  t»iu}iorttr)r  moili  uf  ih*  ItCt  tlila, 
Pm.  30  — I^Uatinc  or  lingual  Tien  of  tboM  on  ttic  riglil  «iJa. 

The  pulp-cnvitj  in  a  temporary  tooth  in  Lar^^  ta  projwrtion  lo  tlio 
site  of  ibe  organ  tbaa  m  a  permaoent  tooth. 


Pi«.  21. 


Pio.  S3. 


I^^RH 


Fii>.  21. — L«lf9iila«  utilmifw  of  ImnporKrj  l«rlb. 
t'lQ.  '£1. — SectiMi  of  i1ill«,  Mpoaiag  their  pulp  oaTttiM. 

THE   PERM.\SEST  TKETH. 

Tbere  are  thiTlr-liro  l^iHh  in  llio  jiermam-iit  xct,  i<ixlnMi  to  eii<?b 
jair  —  bciiigttu  iu<-n-ui«  i>f  (uetvc  ovit  tliu  t<:ni[«jrary,  dwignalcd  as 
fbllovrs:    inciioni,  four;  «uii|uOh,  two;   biciupiiJH  »r  )>r«-nii>lnR<,  four; 

[.SM^an>,  fix  —  ill  tfldi  jitw.     Tin-  (hint  »r  Uut  molar  is  tumutiincs  de- 

[Bumiiinkil  ttrwt  tapi'nlia  or  wi:>iiom  tooth. 

Dt^ctcrrrioH  op  Tei-Tii  dclonuixc  to  racii  ciAsa. 

£ifl«h  tooth,  as  has  alreadf  been  remarke<l,  haa  a  h(H]y  or  rmwn,  it 
Mck,  and  a  root  or  bug.    Id  deacribiog  these  several  {nrla,  X  »hall 
ibegiii  irith 
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The  Itxcmre  (four  to  each  jaw.  Fig.  2S.aa,a  a)  occupy  the  anterior 
central  part  of  each  maxilinry  arciu    The  body  of  ejich  is  WL-d^ 


Fia.  23. 


J/V 


•"■■   ' 


Fio.  23.— n  a.  a  a,  Pronl  ricwof  ibe  inataora;  H.H,  PoUtioe  or  lingual  vUw; 
tt,et,  Si'l*  or  l>i«rul  (l«w. 

shape  —  the  niiterior  or  tnhiiil  mrface  la  coqvax  and  itmooth ;  the  pos- 
terior or  pulultne  U  coDcnvi-,  nn<l  pn-fiontw  a  tiibrrcOs  near  iho  neck ; 
the  (Hilatine  or  labia]  Gurfacc»  cunn-  Uigi'thiT.  and  form  n  cutting  edge. 
In  a  front  view,  the  edge  is  generally  the  widest  [utrt;  it  dimintehta 
toward  the  neck,  and  continues  narrowing  to  the  extremity  of  the  root. ' 

The  crovn  uf  an    iueisor  bafi  four  siirfuecn:   tvo  approrimal,  ono 
labial,  and  one  palatini;  or  lingua!—  iho  term  palatine  being  applie<l  to 
an  iip[)fr.  and  Hni/ual  to  a  lower,  incisor.     It  also  bas  four  angles;  j 
namely,  a  right  an<l  a  left  lablo-approximal,  and  a  right  tad  left  patalo-y 
appjvximal,  or  linyva-apprtirimal, 

The  two  Inrgv  iiici-<oni  nhicb  are  situated  one  on  each  ndc  of  the 
merlinn  line,  are  termed  ibc  <'i-wlnil ;  the  other  two,  the  luienil  incisors, 
or  laterals.  The  crowns  of  tbe  upper  rwitral  [n<-i»[ini  arc  about  lour 
lines  in  breadth,  and  the  lateral*  thnw.  In  th«  lower  jaw.  the  crowns 
of  tbe  central  incisors  are  only  alvitit  two  lini^  and  a  half  in  wi<ltb, 
wliile  the  IfttemN  are  usually  a  little  wider.  But  the  width  of  the 
crownii  "full  the  incisor*  varies  in  diflerent  individuals. 

The  length  of  a  wi|K'rior  rentral  incisor  is  u^^ually  about  one  inch, 
and  that  of  u  lateral  1a  half  of  a  line  ten.  In  the  tower  jaw  the  central 
inviivin  are  nnly  about  ten  lines  in  length ;  tbe  laterals  are  about  one 
line  ami  a  half  longt-r.  . 

The  length  of  the  orown  of  an  iudeor  Is  exceedingly  variable.   That 
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of  an  upper  rcntrul  Tttrict  froRi  fuur  niti)  a  half  to  six  lia«B ;  und  there 

IB  tbeeaiDO  waDtofuDilbrmtty  in  ihw  fx»|>cc't  with  tlic  crowns  ofall  tbe 

incieofs. 

Tlw  roots  nre  all  eid^Ic.  of  a  conical  form,  Battened  laterullj,  umI 

altghllv  Airrowed  lon;nti«)iaallj^.     Tbe  enarncl  is  thicker  hvforv  than 

behind,  anil  thinnccl  at  the  tit\cf. 

The  fuuction  of  this  cltL«e  of  forth,  as  their  name  import*,  u  to  cut 

tbe  food,  and  for  the  performance  of  thia  otBcc  thej'  are  lulmirably 

fitted  by  their  8bs{)«.  As  agv  advauces,  tbeir  edgw  ofUn  bc«on)e 
.bluut(>d;  liut  t]ie  rapidity  with  which  iJiey  ar«  wi>rn  awiij^  depends 
'  altiiio-tiH-r  ii[»OD  the  ntauner  iu  whk-h  tliote  of  Utc  ujijwr  and  lower  jaw 

came  togeihvr. 

TBE  CUaPIDATI,   OR  CUSPtM. 

The  Oii^nJati,  Cantni,  or  Catjiiih  '.Hji.  24).  are  situated  next  (o  the 
Incbort^  two  to  eadi  jaw,  one  on  eiihir  aide,  lliev  ^nieit  hat  niM-niblo 
the  upjit^r  iMDtrnl  i»ctwr»  with  their  angles  rounded,  llieir  crovnw 
are  WMiical,  very  t-onvcx  cjtcrnnlly;  aitd  their  palatine  mrliicc  more 
nncven,  an<i  have  a  \uxp:r  ttiburch;  lliaii  tiM  incUurs.  11ii-tr  rvota 
arv  aim  larger,  and  of  all  the  teeth  the  lonjp^t;  like  the  incinurs,  they 
are  alpo  eiti^'le,  but  have  a  groove  extending 
from  the  ni-<'k  to  lh«  cxtrftmtly,  showing  a  step 
ItiwanI  till?  fonuation  of  twi>  roota.  A  cuspid, 
like  an  incisor,  has  four  mrlaccs  and  tuur 
angl««,  dn>igiua<>d  by  the  naniuH  alrciidy  given. 

The  bmdth  of  tbe  crown  of  an  upix^r  cuspid 
is  ahviit  fotir  linesi,  that  "f  it  lnwer  \»  alxiul 
tiiree  and  a  half;  but,  as  in  the  case  of  the  in- 
cwore,  the  wi^lth  of  the  crowns  of  thotc  teeth  u 
variable.  Tbe  length  of  a  a»pid  in  gn«ler  than 
tbat  of  any  other  tooth  in  the  dental  series  —  it 
bciDg  about  Ihtrlren  Iin<y.  Tlie  bn^iiilth  of  the 
ueck  of  one  of  iheite  teeth  li  about  one-third 
gmbrin  fr«>ut  than  behind,  and  from  before 
backwnrd  it  measures  about  four  lines. 

Tbe  nfipt-r  i'ii»iii<U  are  eiiHi'il  eye  teeth  ;  (ho 
lower  are  tcminl  Aioiim'^ii  Ic^th. 

Thn>c  teeth  are  for  ti>aring  the  fbod,  and  in 

some  uf  the  camivarous  aninials,  where  they 

ar«  verv  large,  they  not  only  leiid  but  also  hold         ..      „  „     . 

,    .      ■  '  -^  Fill  i*.  —  a«.  Kpont 

thrirprry.  Ti»«  »f  .I.ce«.H»;  » 

Tbe  ineiHin  and  cuspids  together  aro  termed      t,  iuiiin«  ami  Ungual 
tbe  vral  teeth.  * l«w ;  t  e,  side  ticw. 
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TTIE  lllCCHriDS. 

The  Hiewpiib  (Ffg.  26),  four  to  each  jsir,  aod  two  od  «itlier 
an  next  hi  urJur  to  lite  oiujHds.    TtK.-j  mv  ku  called  tt»ta  their  hav 
two  dbtiiK-l  iinMuioencce  or  cuips  on  iWir  grindiu^  surfaceei 
aro  ilIhi  lutincil  the  einall  mulan.    Thi-y  ar«  tbiekiT  fnim  tlicir  bti 
lu  tiK-ir  j«]AiiiH>  8urfa<;i>  ihui  either  of  Hus  iudiiot^  and  nn-  llutt«-r 
llK'ir  Mr*.     The  grinilini^  Hurikce  of  catch  b  mnnnuDlnl  bj  two  oonira 
ttiborvK'ss  iw|iiir»iin)  by  n  groove  ninniii);  in  ibvdiivctioR  of  tb<.-alv<:MUi 
arch ;  tho  outer  is  larger  oiitl  nutrc  ]<romin<.-tit  than  tho  inacr.     Iti  tb> 
lower  jaw  tbcee  tubercles  are  amallcr  tbna  in  the  upper,  and  the  itiDcr  b 
sometiiuM  wholly  wautin^ 

Pio.  sd.  A  bicinpid  hM  five  wio: 

fiictfl :  nemely.  two  <i;v>mH 
vial,  ooa  anUrior  aud  one 
pMterior;  vae  bueeal;  ono 
P'jl'tlhit  or  lingual  mrfanx, 
tut  the  tooth  may  be  tti  ibe 
upjwr  or  lower  juw,  aud  ons 
ffriu<fing  tnirfaci-.  It  baiiabio 
four  ang)<::A ;  uuc  anterior  and 
11110  pa*lvruir  pataltt-apprwH' 
mat.  Slid  ooftnnffriur  and  imc 
}ia»leriorbticoiHiitj>roM« 
angle 

Tlie  aie  of  tlipse  teeC 
like  that  of  the  incijM>i«  and 
cuiipiiU,  in  variable.  The 
bucml  »tirfiu.-ci  of  (bo  orowo 
of  a  fiijicrior  bi^iidpid  of 
onlinnry  Av/  at  its  broadest  part  ia  about  tbroo  lines  in  hrradih.  wbila 
tli«  aiiU'rior  Hnil  posterior  appruxiuiul  nurfucts  are  about  four  Unw. 
Tbe  palaiiue  is  not  quite  as  wiilcait  tlie  buccal  surface.  All  tbodtaiiHy 
lers  of  ibv  crown  of  a  lowor  bi('U.-;iid  nm  umuiIIj  a  lirtll^  \v»  than 
tlione  of  an  ui)i>er.  Tho  «iiUro  lengib  uf  a  bicuvpid  u  onlinarily  abou^ 
eleven  lin4^  ^H 

The  roots  of  the  bifHspidsaro.ijenerallv,  fiimple:  though  the  groor^ 
U  deeper  than  in  the  cuspids,  and  not  uiifre(|iiflntly  Icnninaliv  in  two 
roots,  which  have  each  an  openmg  for  tho  veaaela  and  nerves  to  enter. 
The  inner  root,  however,  ia  always  smaller  than  tlie  outer.  Two-faiiged 
bicuspiits  arc  more  frequently  met  with  in  negroes  tliaii  in  whit4« :  and 
tho  double  fang  is  common,  if  not  coa»taiit,  in  the  aboriginal  Aiutra- 
liana. 


1 1  I'llV 

3 


Pto.  ;.'■ 
ptiU:  t ''. 
<  «  Slila  iluir. 


'  Uuppnl  vldW  0^  (ho  blouc- 
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THE  KOLABS. 

The  Sfoian  (Pig-  26>occui)y  the  pwtt<:rior  part  of  the  alveolar  arch, 

Flo.  28. 


tad  ar«  six  in  eaeh  jaw,  l}irce  on 
kcithereiile.  They  an;<IUtiii);">-'*hei) 
bj  tlidr  grcAter  six,  —  tJie  Umi  nud 
W.-OUII0  bidiig  lli4!  lurgott ;  ihogriml- 
ingHurfuce*  Uavo  tlie  euaincl  thiirliiT, 
wh]  are  «irmounted  by  four  or  five 
abwcles  or  cusps,  with  as  many 
'ooTTMpoikling  (IrprcffiionB  arrAni;^ 
in  tuvh  a  manner  tluit  titc  tubercles 
of  the  u)iji«ir  jaw  arc  lulapltHl  l«  tho 
deptusaiuiu  of  tiie  luwcr,  and  ttoe 
Ctena. 

A  inular,  like  a  bicuapid,  basalao 
_  fivo  flurtaves  and  five  anglts,  deeig^ 
||Ule<l  by  (he  names  already  given. 
The  njijwr    molnr«  have    three 

.  wmv^mn  four,  and  oa  many  as  five  are  occa-iionally  itcen ;  of 
^fiMte  roots  two  are  situated  e.^ternally,  almost  parallel  with  each  other, 
ad  pcrpnidiciilar ;  the  ihinl  root  forms  an  acute  an>;le,  and  looks 
omrd  the  roof  of  tlie  mouth.  The  fonoer  are  called  the  bttatai  roots, 
'  uri]  the  latter  the  pcUaline.  The  roots  of  the  two  tint  du|>erioT  moUni 
inirr«»)>(ind  witli  the  floor  of  the  maxillary  m'nu*.  and  tuinK^tinie:!  pro- 
trade  into  tliLi  cavity,  thi^ir  dirrrgcncc  ficcunng  them  morft  lirinly  in 
tfa«ir  80i-kct«.  The  lower  molar*  havcluit  twonHiU — the  one  aJil*Ttor, 
the  other  pnterior;  they  arc  nearly  vertical,  parallel  with  each  other, 
ud  much  flattcDGd  latcmlly. 


Fta.  SO. — s  aa,tt  aa  Oattr  flew  of 
tk»  mnlara:  A  i  h.  h  1 1  lantT^Uw; 
tei,eef  Sid*  view. 
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The  last  molar,  called  the  deru  aapientia,  or  wisdom  tooth,  ia  both 
shorter  and  smaller  than  the  others ;  the  roots  of  the  upper  wUdom 
tooth  are,  occasionallj,  united  so  as  to  form  Init  one ;  while  the  last 
molar  of  the  lower  jaw  is  generally  single  and  of  a  conical  form. 

The  roots  of  the  molar  t«eth,  both  of  the  upper  and  lower  jaw,  after 
divei^ing,  sometimes  approach  each  other,  embracing  the  interreniug 
bony  partition  in  such  a  manner  as  to  constitute  an  obstacle  to  their 
extraction. 

The  bucco-palatine  diameter  of  the  crown  of  an  upper  molar  ia 
usually  a  little  less  than  the  antero-poaterior.  In  the  lower  jaw,  the 
bucco-lingual  and  antero-pOBterior  diameters  are  generally  about  the 
same. 

The  crown  of  the  first  molar  ia  generally  lai^r  than  the  second, 
and  the  second  larger  than  the  third  or  wisdom  tooth ;  and  the  crown 
of  the  last-named  tooth  ia  always  smaller  in  the  upper  than  in  the 
lower  jaw. 

The  length  of  a  molar  tooth  varies  from  eight  to  twelve  and  a  half 
or  thirteen  lines. 

The  moiara  and  bicuspids  together  conatitute  what  are  termed  the 
buccal  teeth. 

The  use  of  the  molars,  as  their  name  signifies,  is  to  triturate  or 
grind  the  food  during  mastication,  and  for  this  purpose  they  are  ad- 
mirably adapted  by  their  mechanical  Rrrangement. 

ARTICULATION  OF  THE  TEETH. 

The  manner  in  which  the  teeth  are  confined  in  their  sockete,  is  by  a 
union  called  gomphosU,  from  the  resemblance  of  thia  kind  of  articula- 
tion to  the  way  in  which  a  nail  is  received  into  a  board.  Those 
teeth  having  but  one  root,  and  those  with  two  perpendicular  roots, 
depend  greatly  for  the  strength  of  their  articulation  on  their  nice 
adaptation  to  their  sockets. 

Those  having  three  or  four  root^  have  thoir  firmness  much  increased 
by  tlie"ir  divergence. 

But  there  are  other  bonds  of  union ;  by  the  pcrioateum  lining  the 
alve<jlar  cavities,  and  investing  the  roots  of  the  teeth;  also  by  the 
bloodvessels  entering  the  apices  of  the  roots;  and-finally,  by  the  gums, 
which  will  be  noticed  in  another  place. 

DIFFERENCES  BETWEEN  THE  TEMPORARY  AND  PERMANENT  TEETH. 

The  temporary  and  permanent  teeth  differ  in  several  respects,  and 
on  thia  point  I  will  give  Mr.  Bell's  observations : 
"  The  temporary  teeth  are,  generally  speaking,  much  smaller  than 
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th«  permanent ;  of  a  lew  firm  and  cotid  texture,  imd  th«ir  cluiracler- 

Wic  r<>rtti.->  aixl  pn>itiin«Dce8  much  ]«as  atrougly  tuarked.    The  incisors 

apd  cu']>idi  of  lilt!  lower  jaw  are 

of  ibn  «.inw  g«iiftral  fi>riu  as  ia 

the  ulult,  tliDUjili  much  anioller ; 

the  edj^  are  moro  rouiidcd,  and 

ihey  are  Dot  much  nwre  than 

hair  tlM  IcDgth  of  Ui«!  Uittar. 

Thp  iDolan  of  the  child,  on  the 

oonlmry,  arpcon»id«rabiy  lar^r 

than  titc  ltt<-ii>|ii'l*  which  mio- 

eeed  th«m,  and  r«l^mbl(>  very 

iH>arlT  the  permaDent  molars. 

"  The  roow  of  the  tooth,  in 
the  ninlare  of  the  child,  are  ^mi- 
tr  in  onmlwr  to  thwv  of  the 
■dull  mulnn,  btit  thi-y  nrv  flat- 
ter and  thinnrr  in  pnrjKirtion,  more  hollowed  on  llietr  inner  suriacw, 
■imJ  diverge  from  the  neck  at  a  more  abrupt  angle,  forming  a  eort  of 
arch." 


RBUnOKa  OF  THE  TEETH  OP  THK  UPPER  TO  TUOBE  OP  THE 
LOWER  JAW,  WIIRX  TBR  UOLTH   IS  CLOSUD. 

The  cnvwtis  of  the  teeth  of  the  upper  jaw  generally  dfttn-ihe  a  rather 
larger  arch  than  thiwc  of  the  lower,  Tlie  upper  in<Ti>nni  and  oi^pids 
tuually  ahut  over  and  in  front  of  the  lower ;  but  Mmctimrv  ther  fall 
plumb  u|»u)  them,  and  at  other  time«,  though  rarely,  they  rome  on 
the  inside.  The  external  tiiberclf«  cir  euiip*  of  tlie  superior  bicuHpida 
mi>ta»  generally  iitHke  on^tlio  uut»ido  of  those  of  the  norrea- 
[imndtng  inff-Hor  tetth.  By  thisi  beaullCnl  adiipiation  of  the  tulwrcles 
of  tlie  t^'lh  of  one  jaw  to  iln^  deprtssiotw  of  tho»c  of  the  other,  every 
part  of  llw  grinding  siirtace  of  these  organ*  i#  hraught  into  immctlinte 
Btact  in  the  act  of  maHtication ;  whioh  operation  uf  the  teeth,  in 
9nM(|acn'W,  i»  rwnl*Te<l  nions  p<rfi^ct  than  it  wotdd  he  if  the  organa 
I  together  in  any  othrr  manner. 
Tlie  iuciiM>n  and  eud])id»  of  lh«  upper  jaw  are  brooder  than  the 
eorretpODding  Iwth  in  the  lower;  in  (\m.W(|nen«e  of  this  di0<>ieDC«  in 
the  lateral  diameter  of  the  Ksith  of  ihf  two  jaws,  the  central  inciwra 
of  the  upper  cover  the  centrals  and  about  half  of  the  lalcrab  in  the 
lower,  while  the  superior  laterals  cover  the  remaining  half  of  the 
rior  and  the  anterior  half  of  the  adjoiuiug  cuspid:^  OxitinuinK 
bis  peeuliiir  relationship,  the  upper  cu!pid<!  cIoh;  over  tht;  n-iiiaiuing 
half  of  tiie  lower  and  the  anterior  half  of  the  iiret  inferior  bioutipida, 
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irliilc  lh«  first  Ruperior  l>kua]^dA  cover  lh«  rcmaming  hnlf  of  tbe  Sri 
iufuriur  and  llie  auterior  liutf  of  tbe  aei'QDd.  In  like  inuuivr,  la 
•ccHxul  ))i(-u»(iiila  ot  Uie  upjuT  jnn  cIum  over  the  |>a<icnur  hidf  of  (£ 
semtid  ui<t  lh«  uit«riur  tliird  of  tbe  firxt  luolun  in  tb*  lower,  11 
firet  superior  niolsra  ouvcr  tbe  r(.'iimining  two-tliirde  ol'  the  fint  n 
fitrior  Hti<i  tliu  ontvriur  third  of  tlic  fM-oud;  nbile  tbo  two-thirdd 
lb>3  la^t  and  anterior  third  of  tbr  luvri<r  dnitm  Mipiuntim  aro 
1)^  till:  iwuuDd  Upper  toolars.  The  decitvG  eapieutiie  of  tbe 
moilla,  bdng  tuuaUf  alwut  one-third  lees  tD  tbeir  ODtero-; 
diAiRCkr,  cuvoJ"  llie  rvniniiiing  Iwo-lbirds  of  the  oorreopoodiug^ 
ill  tKc  lower  jftw,     (See  Fig.  27.) 

Tlius,  from  this  arrangement  of  the  teetli,  it  will  be  se*n,  thai  whi 
tbe  mouth  is  oloeed,  e»ch  tooth  is  ojipa'^l  tu  in<i ;  nnd  1k-u4^«,  in  biiinj 
hunl  HulmtanoeK,  and  lu  niaHlication,  by  extcmling  tlia  ihuIuh]  aid,  I 
power  of  rcMUtoiice  u  g^ivvn  to  tb«M  oi^gumt  wliivb  thejr  would  no) 
OtherwUe  poMOM.  Moreover,  at  a  lato  English  writer,  Mr.  Tom«)| 
Tery  jnstlj  obterree,  if  one,  or  even  two  adjoining  teeth  nhould  b( 
loet,  th^  corrmponding  teeth  in  the  otlier  jnw  would,  to  vomo  extent, 
Mill  lU't  ft^inst  till!  eonttfiuoua  orgnnn:  tind  thus,  in  Mote  degree, 
counlerai-'t  a  prui.'etb<,  llr^t  noticed  by  that  omineot  dentiet.  Dr.  L. 
Kotoker,  whii^h  natiin?  HORifiiiniM  teUt  up  for  the  expuleion  of  Hivb 
teeth  as  have  lost  their  Aiitiigoiii«t)i. 


0»IOIX   AXU   FOBMATION   OP  THK  TEETB. 


i 


Of  all  tbe  operatioHs  of  the  animal  economy,  none  arc  more  coriou* 
or  iDterestinfc  than  that  which  is  eom.-erned  in  the  production  of  the 
wwth.  In  obedience  to  eertain  developmenial  laws  e*tahli«hcd  by  an 
all-wise  Creator,  it  !«  earned  on  from  nlioHl  i\m  aisth  week  of  intra- 
uterine extKteiioc  with  the  »iee«t  and  nKMt  won<lerful  regularity  until 
completed,  but  #o  xecretly  conJucled,  as  (o  prevent  the  elwwi  #rrutiny 
ftom  detecting  with  pn*iKion  the  manner  in  which  it  is  eflecled: 
enough,  however,  is  tisecrtained  from  Its  propirwive  results  to  exatc 
in  the  mind  of  the  pliyaiolo^at  the  highest  ailmiratlon. 

From  small  ptipill»,  observable  at  a  very  early  period  of  fatal  life. 
eitunlPtl  in  a  proove  lineil  with  mueoiifi  mt^nibrane,  and  running  along 
the  alveolar  border  of  each  jaw.  the  teeth  are  gradually  developed. 
As  they  increase  in  siw.  the  papillae  asaume  the  shape  of  the  crowns  of 
tli«  several  classes  of  teeth  tliey  are  respectively  declined  to  pnvluee. 
Having  arrived  nl  tliin  Mace  of  their  fonuatinn,  they  now  begio  to 
deiitinify,  t)r»t  »]Wti  the  cutting  edges  of  the  ineiyom,  the  apices  of  tlie 
Ctispidii,  biouMpidii  and  emineiires  of  the  molan;  from  tlienfe  the  pro- 
cewi  i«  oontinudd  over  the  whole  gurlace  of  their  erownx,  iiniil  they 
become  invtwtcd  with  a  coinpluto  layer  of  dentine ;  and  so  layer  after 
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layer  is  fonned,  one  within  the  other,  until  the  process  of  solidification 
is  completed.  But  before  it  has  prog^ressed  very  far,  the  enamel  of 
the  teeth  begins  to  form,  and  this  formative  operation  is  gong  through 
with  previously  to  the  completion  of  the  dentinification  of  the  pulps. 

In  the  mean  time,  and  in  anticipation  of  the  fall  of  the  temporary 
teeth,  a  second  set  is  forming,  and  as  the  teeth  of  the  one  series  are  re- 
moved, they  are  promptly  replaced  by  those  of  the  other.  Thus,  by  a 
beautiful  and  most  admirable  provision  of  If  ature,  the  first  set  of  teeth, 
intendedtoBubserve  the  wanta  only  of  childhood,  while  the  jaws  are  too 
small  for  the  reception  of  such  as  are  required  for  an  adult,  are  re- 
moved and  replaced  by  a  larger,  stronger,  and  more  numerous  set. 

The  older  writers,  regarding  a  knowledge  of  the  earlier  stages  of 
the  development  of  the  teeth  as  not  of  much  importance,  paid  little 
attention  to  the  subject,  and  hence  this  most  curious  and  interesting 
department  of  developmental  anatomy  has  remained,  until  recently, 
measurably  uncultivated.  Eustachius,  we  believe,  was  the  first  to 
notice  the  position  and  arrangement  of  the  teeth  in  the  jaws  previous 
to  their  eruption.  But  his  researches  were  confined  to  the  examina- 
tion of  the  jaws  after  birth,  at  which  period  he  speaks  of  having  dis- 
covered, by  dissection,  the  incisors,  cuspids,  and  three  molars  on  each 
side,  in  each  jaw,  partly  in  a  gelatinous  and  partly  in  a  solidified 
condition.  He  also  discovered  the  incisors  and  cuspids  of  the  per- 
manent set  behind  the  first. 

EuBtachiua  wrote  in  1563,  and  nineteen  years  later  Urhian  Her- 
loard,  a  French  anatomist  and  surgeon,  although  unacquainted  with 
the  work  of  the  former,  gave  a  very  similar  description  of  the  situa- 
tion of  the  crowns  of  the  incisors  and  cuspids  of  both  sets  in  the  jaws 
of  an  infant  at  birth.  He  represents  tliera  as  partly  bony  and  partly 
mucilaginous.  He  also  discovered  the  bicuspids;  but  he  was  unable  to 
ind  the  molars  at  so  early  a  period  as  at  birth. 

The  researches  of  Albious  threw  no  additional  light  upon  the 
manner  of  the  formation  of  the  teeth,  and  little  was  known  concerning 
the  earlier  st^es  of  the  development  of  these  organs  until  the  time  of 
John  Hunter,  who  informs  us  that  in  the  alveoli  of  a  fcetus  of  three  or 
four  months  "  four  or  five  pulpy  substances,  not  very  distinct,  are  seen." 
But  he  says,  "about  the  fifth  mouth  the  alveolar  cavities  are  more  per- 
fect and  the  pulps  of  the  teeth  more  distinct,"  and  that  the  anterior 
are  more  advanced  than  those  further  back  in  the  jaws.  It  is  at  about 
this  age  that  be  dates  the  coromeneement  of  dentinification  on  the 
edge  of  the  temporary  incisors.  The  situation  and  arrangement  of 
the  teeth  in  the  jaws  at  tliis  period  he  describes  very  accurately.  At 
the  expiration  of  the  sixth  or  seventh  month,  he  represents  the  first 
permanent  molar  as  having  begun  to  be  formed  in  the  tubercle  of  the 
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uppor  JKw,  uk)  "un(ll^rullI  on   t)ic  ii»id«  of  Uie  ooronoid  procca 
iIh!  loir«r ;"  nod  hn  stHt<i>,  ihAt  (lie  pulpa  of  the  pcnnuieot  ccutnl 
dmiT*  WgtD  Ui  ii|i{K4ir  ill  a  ffKtuMof  "Mven  or  eight  montlw,"  UDil 
licmtiiiily  "livo  or  hIx  moniin  aflvr  iHrtli."    The  pulpM  of  the: 
niiinvfil  laU-nil  iiii'tMn  nuil  cuapitb,  liv  nan,  b^iii  tu  bd  furaiod  i 
nfUr  birtl) :  tliu  fini  l)icu«piilir  about  the  fifth  or  nxth  yor,  ths  i 
bii:ii<|>i>I»  itti<l  motnre  tlic  njxtli  or  acventli,  aad  the  deDln 
ilhoiit  the  lw«li\h  year. 

Aidiougfa  itt.  Hunter  gives  a  mora  minute  and  acciinit«  deMrlptid 
oF  the  pmgras  of  ihe  foniiation  and  arrangement  of  the  tcolh  in 
JAVi  previously  to  their  eniptioa  than  any  pravioos  writer,  yet, 
regard  to  their  origin  and  appearance  tluriog  the  ou-lier  Gtages  of  tli«i 
dev«li)pmenl,  he  In  unnliafactory.  Nor  do  tlie  nieearobes  of  Jourdain 
Blake,  Fox,  (!uvier,  Serree,  Delalmrre,  and  otlier  writers,  throw  mutl 
addiliiMinl  light  upon  tli«  subject.  In  fiict,  they  oould  not,  ai  tlieii 
nvuiirelK«  do  Dot  WTni  to  hare  been  coninieiicefi  U  periods  •ufficiwtlj 
early  in  fixial  NuhjcctM;  aud  even  from  tbc  time  whvn  tiwy  wero  6nl 
iualitureil,  the  prognM  of  Iho  organs  dousaot  AppMr  ti>  hare  bmi 
tnieed  through  tha  suhsoquvnt  etagos  of  their  forBUttion  with  (lie  re- 
({uiaitc  degree  of  care  and  accuracy.  It  is  not,  therefore,  ncoemvy  to 
oolic«  the  description  K'veu  by  tbcae  auiliore  of  the  progren  of  tbe 
fi>niiatiuu  of  the  teeth,  allhuugli  it  may  not  bo  ainiaa  to  Btste  Imk, 
that  Dr.  Blake  dwcribew  tlic  rudiments  of  the  perinaitent  toctb  a» 
originatiug  fVvm  the  mo  of  the  temporary,  and  that  this  suppitsed 
discovery  haii  been  coiiBmied  by  almort  every  »ul)*«(|uei]t  writer  upon 
the  itubjeet.*  Indeed,  until  ijuitv  recently,  this  has  been  tlto  prevail* 
ing  opinion,  aiwl  their  progress,  step  by  step,  from  the  time  when  thfl 
nidimMits  of  these  te4>lh  are  apparently  given  oflT  aa  amall,  bud-lika 
prornw4  fn)m  the  Mies  uf  the  temporary,  is  traced  with  a  degree  of 
miniilencw  by  Mr.  Thomas  Bell  that  would  seem  to  preclude  the  pos- 
aibility  of  deception.  This  last-named  gentleman  describes  the  pro- 
oese  as  commencing  at  a  very  early  period  of  the  fortuadon  of  the 
temporary  teeth,  and  as  first  perceivable  "  in  a  small  thickeaiog  on  one 
mdtt  of  the  parent  sac,"  which,  "gradually  iucrMsiag,"  becomes  "more 
and  more  circumBeribed;  until  it  at  Icn^h  a.isiiraes  a  distinct  form, 
though  still  connected  with  it  by  a  peiluncle,  which,"  Ite  say*,  "t* 
nothing  more  ihun  a  procen  of  the  investing  sac."  *'  Fnr  a  time," 
ooiitinuw  Mr.  Bell,  "the  now  rudiment  is  contained  within  the  nmo 
alveolus  with  iu  parent,  which  is  cjccavntod  by  the  atuorbcnts  for  ita 
recei>tio»,  by  a  procOM  alino«t  uiipar.illuled  in  the  annals  of  physiology. 

*  It  ti  nid.  but  wUh  how  mueb  iruih  ih«  suibor  i«  nnsblc  lo  aty.  th«t  ihii 
■uppoicci  dUcnvnrjr  wnii  iiimI*  about  (»tnlj  jckr*  bafora  Ibo  pnbUonllon  of  Ilr. 
BUko's  lDAUj;u,ral  iJttsortatlon,  bjr  a  Ft*noh  dcatlst  by  tbs  umiio  of  Herbert. 
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It  u  not  produced  by  the  pressure  of  the  nev  rudimeot,  as  is  erro- 
neously believed,  but  commenceB  in  the  cancelli  of  the  new  bone, 
iromediately  within  its  smooth  surface,  thus  constitutiiig  what  may  be 
termed  a  process  of  anticipation.  The  new  cell,  after  being  sufficiently 
excavated,  and  as  the  rudiment  coutinuee  to  increase,  is  gradually 
eeparated  from  the  former  oue  by  being  more  and  more  deeply  ex- 
cavated in  the  substance  of  the  bone,  and  also  by  the  deposition  of  a 
bony  partitioo  between  them  ;  and  at  length  the  new  rudiment  is  shut 
up  in  its  proper  socket,  though  still  connected  with  the  temporary 
tooth  by  a  cord  or  process  of  the  capsule  already  described,  which  has 
in  the  mean  time  been  gradually  attenuated  and  elongated."  * 

Ifow,  it  would  hardly  seem  possible  for  a  man  of  Mr.  Bell's  accu- 
racy of  ohaervation,  after  having  inveetigated  the  subject  as  closely 
and  thoronghly  as  he  must  have  done,  to  have  enabled  him  to  describe 
BO  minutely  the  various  stages  of  the  progress  of  the  development  of 
tbe  permanent  teeth,  to  have  mistaken  their  origin ;  yet  that  he  has 
would  appear,  by  subsequent  researches,  to  be  rendered  certain,  I 
allude  to  those  of  Arnold  and  Goodsir. 

The  laat-named  author  baa  traced  the  progress  of  the  teeth,  almost 
&om  the  moment  of  the  appearance  of  the  germs  of  the  first  set,  as 
simple  mucous  papillie,  until  the  completion  of  thcee  of  the  second ; 
and  so  minutely  and  accurately,  that  little  remains  to  be  done  by  fu- 
ture anatomists  for  the  perfection  of  this  branch  of  odontology. 

Pia  investigations  were  commenced  in  an  embryo  at  the  sixth  week, 
at  which  period  a  deep  groove,  formed  by  two  „      „„ 

semicircular  folds,  extending  around  each  jaw, 
may  be  perceived,  lined  with  mucous  mem- 
brane, and  as  this  gradually  widens  from  be- 
hind forward,  a  ridge,  commencing  posteriorly 
and  running  in  the  same  direction,  rises  from 
its  floor,  and  divides  the  original  groove  into 
two  others ;  the  outer  one  forming  the  dupli- 
cature  of  mucous  membrane  from  the  inside  ,  ^'"'-  28.-Uppor  >w  of 

humuD  fdflua   nl   Ibo  Biitb 

of  the  Up  to  the  outride  of  the  alveolar  pro-  week :  a,  Tbe  lip ;  b.  The 
cess;  the  inner  one  constituting  what  may  be  I'ri'='i'''«  denial  groote. 
very  properly  denominated  the  primitive  dental  groove,  as  the  germs  of 
the  teeth  appear  in  it 
The  inner  lip  of  the  inner  groove  is  formed  by  the  outer  edge  of  a 

*  Thii  eord  hks  been  noticed  and  minulel;  described  b;  aeTeral  olber  writers. 
Delkbaire  calls  il  Ihe  appeDdage  of  the  dental  matrix,  aod  traces  it  througli  wliat 
is  Qsaallj  denominateil  the  alTeolo-dental  caosl,  irbich  bo  designatee  b;  the  name 
of  itrr  ientit,  to  the  surface  of  the  gum  behind  the  temporarj  leeth.  He  also  slates 
that  il  ia  hollow,  and  when  be  first  described  it  ia  bis  thesis  of  reception  in  1S06, 
it  lud  iwt  bMn  notioed  by  u>;  other  writer. 


lOf 
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semicircular  lohe  wliicli  la  to  ccuwlituto  tlie  fnlure  pnlnUL    Bj 
eeveDtii  ire«k  aft«r  oouceptioo,  th«  germ  of  Uie  fint  teiupunin-  ma 
]&  the  II11IH.T  jiiw  niuj-  Iw  sraa  in  thejm«i*ti-i  dmfa/  gn^nt,  rising  ( 

tVom  thv  ffldctHu  tiictnbr 
liniDf  its  floor  iu  the  foriu 
*impU/r«e  granular  papilla,  i 
oviiiiIbI  sliape,  the  lonjc  <liiuii« 
of  wliidi  it  witenhpoM«r>or. 
th««i^blb  wM'k.Kiiotbvir  juijiil 
of  a  rouDiloil  aiul  grauuliir  fors 
is  <>lwervKblc,  between  ilif  mi^ 
die  uul  Anterior  cam  of  tli 
ridgv^  on  tlio  floor  of  tlio  etn 
groove,  whicb  is  tbc  rudimen 
of  the  Icmponiry  cuspid.  Da 
ing  tlip  niiilb  week,  llie  gi>r 
_     „     ,  of  theiiiciao»8 — thecentml  i 

M  Ik*  nfiitl.  «„k  of  lnin.-u.rrii>.  life   andsoooafterlbelalcral— lUB 
(fron  RSIlikcrl,  niAgni6o>l  nln(-iliiiin<ic»!    thMrappcSTBDCe  in  tiie  form  I 

)ipj,p,„«.JiA.t..,ni..lfcuio!r:r.OH.rr  of  nuicoos  papilla!.    Dunog  I 
•IvvoUr  « nlh  ■<  [niirrft|r*oliir*ant '^  /^''    t^nth  week  tfaesidosof  ibej 

ou*i>M:  J.  or  ih»  HMOii'l  iiioi«or;  *.  Of  ino  —  .~. 

finllniMnor;  t,  FoM*  wbcrc  Ihe  (fuMi  fi'n-  molar  papilla  bsve  been  gnidu- 
■Mw  «ub«qn.nily  .ni.r.  ^Il)-  approaching  Mel)  otbo-.  and 

prooeaeea  from  itA  itide  am  tent  otF,  from  before  and  bvbind  thia  gsam, 
which  mcot  niid  incUu^o  it  in  n  follicle.  In  tli«  taeaa  time,  n  nimilar 
follirk  i»  gnidiinll}'  forming  nruund  the  nii^id  gom.  Toward  tl» 
end  of  the  tenth  vopIe,  the  papilla  of  the  occoiid  or  pottcrior  tempo* 
nrj  molar  Bhovra  it«olC ' 

Tho  papilla  of  the  incisor  teeth,  which,  up  to  this  time,  Itaro  ad- 
vano«I  vor^  alonlif,  now  begin  to  iiicrease  more  rapidly ;  and  diiriug 
the  eleventh  and  twdfVh  weekt*,  pruoeasM  are  sent  ofl*  from  tlie  outer 
and  inner  wall.t  of  thit  groove,  forming  for  each  a  distinct  fullirlo,  and 
while  tho  ]>apil1a  of  thn  cuspid  and  fin<l  molar  are  now  undergoing 
little  change,  that  of  the  nccoud  molar  is  gradually  iuerensing.  During 
the  thirteenth  week,  a  follielo  is  fornicd  for  il,  and  a  gradual  rUanga 
takeK  i>liii'it  in  the  diflVn-nt  ]>n]>itlic ;  cacli  liegiuH  now  to  amuitK'  a  paf> 
ticiilar  shupo — tlio  inoiKow,  that  of  the  future  teeth  — the  cu^ids 
"become  simple  coueH," — the  motant  "  become  Battcne^l  tran»verMlj." 
Tbe  papiUn  now  "grow  fiwlcr  llinn  the  fnlliclw,  k»  that  lli*  former 
protrude  from  the  motilhs  of  tlie  latter,  while  the  depth  of  the  Inttw 
▼ariw  dirtrctlj  as  the  length  i>r  tlic  fang*  of  tlicir  futuru  corrcepoodiDg 
teeth."    The  luoutlu  of  tho  follieles,  in  the  uicau  time,  are  hvooiaiDg 
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more  developed,  "  so  as  to  form  opercula  or  lide,  which  correspond  in 
Bome  measure  with  the  shape  of  the  crowns  of  the  future  teeth."  Of 
theee,  the  iocisor  follicles  have  two — one  anterior  and  one  posterior 
—  the  first  larger  than  the  latter;  the  cuspid  follicles  have  three, — 
OBe  external  and  two  internal ;  the  molar  follicles,  as  many  as  there 
are  eminences  or  tubercles  upon  the  grinding  sur&cee  of  these  teeth. 

The  outer  and  inner  lips  of  the  primitive  dental  groove  have  in- 
creased so  much,  that  at  the  fourteenth  week,  they  meet  together  like 
two  valves,  so  as  to  give  the  papillie  the  appearance  of  receding  back 
into  their  follicles,  and  to  become  almost  wholly  hidden  by  their 
opercula.  The  appearance  and  progress  of  the  germs  of  the  lower 
teeth  and  their  follicles  are  almost  precisely  similar  to  those  of  the 
upper,  though  they  do  not  appear  at  quite  so  early  a  period. 

At  the  epoch  last  mentioned,  the  primitive  dental  groove  in  each 
jaw  is  situated  on  a  higher  level  than  at  first,  contains  the  germs  and 
follicles  of  the  ten  temporary  teeth,  and  "  may  now  be  more  properly 
denominated  the  aeeoruiaTy  denial  groove,"  for  it  is  about  this  time  that 
provision  is  made  for  the  production  of  the  ten  anterior  permanent 
teeth.  It  consists  in  the  appearance  of  a  crescent-shaped  depression 
immediately  behind  the  inner  opercula  of  the  follicles ;  first,  of  the 
central  incisors,  next  of  the  laterals,  then  of  the  cuspids,  afterward  of 
the  first  bicuspids.  The  opercula,  in  the  mean  time,  close  the  mouths 
of  the  follicles,  but  without  adhering  to  them ;  beginning  with  the 
centml  incisors,  then  continuing  with  the  lateral,  and  the  cuspids,  and 
ending  with  the  second  molars.  The  secondary  groove  is  now  soon 
closed  by  the  approach  and  adhesion  of  its  lips  and  walls,  commencing 
from  behind  and  proceeding  forward;  changing  the  follicles  or  pits 
into  sacs,  the  papillie  into  the  pulps  of  the  temporary  teelli,  and  the 
crescent -formed  depressions  into  "  oavitie^  of  reserve,"  from  which  the 
pulps  and  sacs  of  the  teeth  of  repiacement  are  developed.  The  primi- 
tive dental  groove,  which,  by  this  time,  has  extended  back  of  the 
eecond  temporary  molar,  still  retains  its  original  appearance ;  it  has 
a  grayish  yellow  color,  and  its  edges  eontinue  "  smooth  for  a  fort- 
night or  three  weeks  longer"  for  the  development  of  the  papilla  and 
follicle  of  the  first  permanent  molar. 

The  papilla  of  the  temporary  teeth  are  now  gradually  moulded  into 
the  shape  of  the  dentine  of  the  crowns  of  the  teeth  they  are  destined 
to  form  :  the  pulps  of  the  upper  molars  are  perforated  by  three  canals, 
and  the  lower  by  two,  which  penetrate  to  their  centre.  The  primary 
base  is  divided  into  an  equal  number  of  secondary  bases,  from  which 
the  roots  of  the  future  teeth  are  gradually  to  be  developed.  An  in- 
tervening space  is  now  formed  between  the  pulps  and  the  sacs,  by  the 
more  rapid  growth  of  the  latter  than  the  former,  "  in  which  is  de- 
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posited  a  g«Iat4iiflua  granular  aubstaaoe,  «t  fust  Email  in  qaantity, 
adherent  only  to  the  proximal  turf'aoM  of  lli«  saoa,  but  ultiuat 
abdut  Uiv  filth  uioiiUi,  vlunoly  and  iutiuifttdy  attached  to  the  whol 
interior  »f  UiOM  organ*,  excupl  ibraaMuU  8{Hiceof  equal  breadth, ■ 
round  llic  buMt  of  tb«  pulp,  which  iipade  retains  tlie  original  gid 
color  of  the  inner  monibrauc  of  tlie  follicle ;  luid  an  the  primary  bdl 
of  tlip  pulp  becomes  pcrforutctl  hy  the  caoala  forn)erly  nivtitioned,  thi 
gmniilar  matter  leuda  proccMca  into  them,  which,  adhering  to  the  mt 
rwerve  tlio  narrow  spaoo  described  above,  botwoon  Ihemsokes  and  IM 
accondary  basea.  lii«fie  prooessea  of  granulnr  matter  do  not  me« 
aeroaatbe  cauals,  but  disappcsr  near  ibeir  point  of  junction."  Tbi 
granular  mutter,  although  nut  adhering  to  the  pulp,  is  exactly  moulded 
to  all  ltd  etniuencta  and  deprccuiona. 

The  outer  membrane  of  liai  me,  ncoording  to  Mr.  Gnotl»ir,  v  fup 
plie<l  with  blood  from  small  twigs  ecnt  otT  by  eai-h  branch  of  the  dental 
artery  at  the  fundua  of  its  destia^  sac,  and  from  the  arteries  of  the 
gum»,irhich  inosculate  with  each  other, and  then  ramify  iu  the  "true" 
(inner)  membrane. 

The  follicle  of  the  first  perraancnt  molar  closes  about  this  time,  and 
haa  granular  matter  <lepo^iled  in  itii  sue,  and  by  the  non-adhesion  of 
the  walk  of  the  secondary  groove,  a  cavity  uppcttra  below  tlic  aac  of 
tbl«  tooth;  from  the  lining  nuicout)  mrnibrnno  of  which  the  second 
molar  gi'rm  originates,  and  from  the  second  ma  a  new  ufr»ot  alioota 
forth.  dr«tin<td  to  contain  the  papilla  of  tlic  duTu  mpitritiiB, 

But  prcviotioly  to  thi»  pcriutl,  the  apioiv  and  eminences  of  the  tem* 
porary  ti.-i.;lh  have  become  vtutculnr,  and  now  earthy  Kiltii  bi^n  to  bu 
dcpuniled.  Bimullanwudly  with  thi»  procvn^  tliu  inner  surface  of  the 
granular  mutter  is  absorbed,  and  afler  awhile  bcenm»  so  tliin  as  to 
render  the  »ilijiicent  vaacularily  apparent.  This  continues  until,  by 
the  time  a  layer  of  dentine  has  formed  over  the  whole  aur&oe  of  1^ 
pul]>  an<i  reueherl  {t»  hose,  no  n-nininK  of  it  are  left.  fl 

Tin-  cjiviliw  of  nwjrve  hnvt!  been  t;rftdiially  rwcding  and  awnniiog 
a  piwitiim  bdiind  llie  temponiry  teeth;  the  dintaJ  extremiti<.«  of  the 
anterinr  imc«  In-gin  to  distenil  abont  the  6fth  month,  and  it  is  hero 
that  the  germn  of  the  teeth  of  replacement  first  appear,  and  are  indi- 
cated by  a  bulging  up  or  folding  of  this  portion  of  these  cavities. 
Theae  soon  acquire  the  appcArsnce  of  dental  pulps,  and  tlie  mouths  of 
the  envitics  gradually  become  obliterated. 

By  the  sixth  month,  bony  aeptn  hare  formed  acrota  the  alveolar 
groove,  and  niches  are  now  formed  on  the  posterior  wall*  uf  the  al* 
veoli  for  the  sacs  of  the  permanent  teeth.  Tliu  wic  of  the  fimt  pcnna- 
D&it  molar  remains  up  to  tJie  eighth,  and  even  the  ninth  month,  im> 
Oedded   in   the  maxillary   tuberosity.    The  roota  of  the  temporary 
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incisoTB,  at  or  a  little  before  bitih,  begin  to  be  formed ;  in  the  accom- 
plishment of  which,  Bays  Hr.  Goodsir,  "  three  contemporaneous  actions 
are  employed,  viz.,  the  lengthening  of  the  pulp;  the  deposition  of 
tooth  Bubetance  upon  it ;  Bad  the  adhesion  of  the  latter  to  that  portion 
of  the  inner  sac  vhich  is  opposite  to  it."  Bj  the  time  the  central  in- 
cisors appear  through  the  gum,  the  jaw  has  lengthened  bo  much  that 
the  first  permanent  molar  begins  to  assume  its  proper  position  in  the 
posterior  part  of  the  alveolar  arch.  The  Bace  of  the  permanent  teeth 
continue  to  recede  during  the  advance  of  the  temporary  teeth,  and 
their  sockets  to  acquire  their  perfect  state,  and  to  insinuate  themselves 
between  the  sacs  of  the  former  until  they  are  connected  by  their  proxi- 
mal extremities  only,  through  the  alveolo-dental  foramina  or  itinera 
denUwn  of  Delabarre. 

Fto.  80. 
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Fio.  SO.  —  a,  Mdooiib  membraDe;  b.  Mucous  membrane  witli  u  gruoiilnr  mans 
deposited  in  it ;  c,  Tbe  primitive  dental  groove :  d,  A  papilla  on  iiie  Boor  of  tbe 
grooTe;  e,  Tbe  papilla  inclosed  in  a  folliole,  and  ibe  aecondnry  deiititl  groove 
forming:  /.  Tbe  papilla  assuming  tlie  sbape  of  a  pulp,  I  lie  ojiercula  torniing,  and 
e  depression  for  a  reaerve  cavilj  behind  (be  inner  opiTCulum ;  g,  Tlie  piijiilla 
becomes  a  pulp,  and  the  follicle  a  sac  by  tbe  adhesion  of  tbe  lips  of  tbe  opcrcuia ; 
the  secondnrj  dental  groove  in  tbe  act  of  closing ;  h.  The  Beconilai  j  groove  ad- 
herent, except  behind  tbe  inaer  operculum,  wbere  it  has  left  a  shut  cavilj  of 
reserve  for  llie  formation  of  the  pulp  and  sue  of  the  permanent  loolh  ;  i.  Tbe  last 
change  mors  complete  by  Ibe  depositioD  of  the  granular  body,  Uppu»i lion  of  tooth 
Bubslance  commencing ;  J.  Tbe  cavity  of  reserve  receding;  its  bollom,  in  which 
the  pulp  is  forming,  dilating;  k,  Tbe cavit; of  reserve  becoming u  sac  with  a  pulp 
at  its  bull  am,  and  further  removed  from  tbe  surface  of  the  gums.  The  tenipurary 
tooth  covered  with  a  layer  of  bone,  and  the  granular  substance  alisoibed ;  I,  The 
temporary  tootb  acquiring  ils  root  and  approaching  the  surface  of  ibe  gums:  m, 
Booi  of  the  temporary  toolh  longer,  and  its  sac  touching  the  surface  of  the  gums; 
■.  ErnptloD  of  temporary  tootb,  its  snc  again  a  follicle,  end  Ihe  pcrmantnt  re- 
ceding further  from  the  surface  of  tbe  gum;  o.  Completion  of  temporary  tootb, 
fre«  portion  of  sac  become  the  rascular  margin  of  the  gum,  and  the  permanent 
sac  connected  by  a  cord  passing  through  tbe  alveolar  dental  canal  ur  foramen. 

The  veaaeb  which  go  to  the  saca  of  the  permanent  teeth  are  derived 
fiiBt  from  the  gums,  but  they  ultimately  receive  vessels  from  the  tem- 
porary sacs,  which,  uniting  with  the  others,  eventually  retire  into 
permanent  dental  canals. 

The  foregoing  diagram,  taken  from  Goodair,  exhibita  at  one  view 


tbe  ong,in  and  pngien  of  llie  formation  of  a  temporary  itnd  its  «ot 
KBiKHuliui;  |>ermaDe«t  tootli. 

Tii«  r«vit)'  of  rwerve,  bi-liiml  the  Qrat  perniMwat  dioIm-.  begin*  li 
](!D^I)iMi  nbout  the  aevonth  or  4:ifchtli  moiufa ;  u  pn|)ilU  wMn  appcM 
iu  Iti  AinUu*.  it  \bfit  cunlmcu  aad  MTpnrntoi  from  tb«  niuniniUrol 
th«  mvil}',  by  which  raeMwn  new  enc  i§  formed,  — lliat  of  theaecoiu 
jwrnmiitfit  molar,  A»  the  jaw  incn?a»ea  in  leo^th,  it  comes  downwwc 
and  forvuird.  Tb«  putpillio  of  the  wi^um  tL>elh  (dentea  eapienlia', 
form  in  the  reRinitiing  portion  of  tlie  cavitU-s  of  re&er»e,  wliicli,  in  the 
upper  jaw,  occupy  the  maxillary  tubenMitiet,  aiid  in  ihii  lower,  ibt 
bMc  of  Ibi!  coroiioid  prootflsee,  which  places,  says  Goodsir,  they  do  u| 
Imri;  until  tlio  iiioetcooth  or  twentieth  year.  ■ 

Tlic  progrcM  of  the  formation  of  the  tliri?c  molar  tcMfa  vill  bo  m9 
ill  Iho  diiigram,  (Fig.  SI,)  oUo  copied  from  Mr.  Uoodsir. 
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Fl^  SI. — ■<•  The  iii>ii-*(lh«r«nl  portian  of  the  prlmiliTc  dvnlal  giruuie;  A,  Th* 
papilU  wid  folUcln  of  Ths  flrnl  molar  on  lh>  floor  of  ibc  Doii<ni|li(rent  pnrllol^ 
now  hfcoms  a  poriion  of  ihi>  tMonrlai^  ^roorr;  e,  Tlia  |>ik|itU«  k  pulp.  anJ  ih« 
fdlliol*  n  «aD.  anil  Iho  tip*  of  (he  aeoDndar;  grooru  H'llicriiif.  M>  Ibat  Ibe  laller 
haA  brQOTnv  the  pQjktcriDr  or  ar«Al  cavtt^  oftvt*-e^B  ;  (f,  Tb«  mio  of  ibv  flrvt  D>ol4r 
iiicrcitaoiJ  In  (Im-.  ailtariclii)[  ■"'■>  *'^^  BaroaM  procou  or  maxillary  luWrouly, 
and  th«  enrity  of  Tvtr-rit  l«ngi  bvoiMl ;  r-,  Tlie  mo  ef  ih«  Rnt  Molar  rriarocil  by 
ihe  sninp  pith  In  in  formrr  poiilian.  and  Ibe  ouTily  of  natim  aborlcnnl;  /,  Tbo 
qavlly  of  rcwrvR  •oii.llng  bnrkaBnl  tbe  vae  of  the  >OMDd  tnolar;  f.  Th*  m«  of 
tta  «pD<in<l  miliar  iiilianocil  inio  lb*  ooronoiJ  pr«ecM  or  owxiUary  (ilbira*iiy:  A, 
The  >oc<iii<I  iiHiliir  I'lo  rci'irned,  and  Ibe  eiiTiiy  of  nttm  ahortcnodt  '.  Tlio 
gitviCf  olrvxTis  fonJinit  ofl'  lb*  ine  and  pulp  of  tbo  wiadom  teoib:  >.  Ti>a#ac  of 
tli«  vttvlom  looih  adrunovl  into  iho  ooronoiJ  proetM  or  naiilkry  lulMrotily ;  k, 
Tbe  ue  of  Ibv  wisiloin  looih  relurnvd  to  tbe  axtrciuiiy  of  Ibo  ileaiial  Huge. 

From  the  furcgoing  abridgment  of  the  description  giren  by  3ir. 
GooiUir,  of  the  development  of  the  piiipe  and  saix  of  the  human  teethi 
it  ia  HOCD  that  the  papilla  of  the  first  temporary  molar  mokes  it6  apjiear- 
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«nce  al  nbnut  the  »ewnlh  veek  of  cmbrjronic  life;  at  Ihe  eighth  vtek, 
the  ciippi'l  |Hi|>ilU  19  developed;  during  the  nttiA,  the  |ia{>illn!  vt  ilm 
tiiL-wini  tunke  iheir  ap(Mamiiice,  axiii  liy  tliv  ead  of  liie  Unili  unk,  llio 
papJUk  nf  the  second  tenipurarr  molar  lauj  be  seen.  At  ibe  rod  of 
tho  f«itiri«umli  nnuk,  llie  iip|>er  part  of  Ibo  pritnitire  dental  groove, 
eanlitiiiiDg  tlie  fpsnat  and  follirlea  of  the  ten  tentporary  teeth,  beoomea 
Um  MCtxidaty  diTUtnl  ;;n>uve,  fmtu  which  the  paptll»  of  llio  tcctli  of 
raplaMnirnt  ana  ftiniulivd.  Tliv  nccundiu-y  gniuvc  WHiuniW  llw  fona 
«if  <;raM«iit-eIiai>ei)  deprcflBioaa  bi-hlud  ihi-  palnUnc  operruta  of  the  fol- 
itcln  of  ihr  t«iiipt>rnrT  te«th.  Tlif  mviiir:*  of  tkxktvv  fur  the  penn^ 
DCDt  iMilli  irmdunlly  recede,  and  awiime  a  |H)*iliifn  Iwhind  the  eacs  of 
tile  dndduouii  Iwlh,  ami  from  the  disUil  extraidlies  of  thrao  llic  papillw 
of  ll"         '     ill;;  teeth  are  di^vclojved. 

It  I  ,  I  <  '-enurjr  to  add  to  ih«  dcacrlptlon  of  this  proccts  already 
gireu,  iht  further  vtaletncnt  that  llie  iKipilln  arc  little  oval  raa»ce  of 
cell*  rtiwrnldiiij^  cpilli«liiil  celU  vhich  have  had  tbojr  origin  ia  pn>> 
cxi»tiiig  cvIIm,  llitit  tlie  follicle  in  dimply  nn  iiivisttiug  fold  of  mucous 
membrane.  The  young  tooth  then  hrginM  in  tJie  mid»t  of  cellii  which 
biul  their  origin  in  a  prc-vxicting  epitfaJial-liko  cell,  which  ban  groirn 
ami  ingltiplied  by  divwiun.  It  u  everywhere  lurToaixlcd  by  cells,  and 
i-  '  bftMOMint  HMWibraDO  or  riilj-biuamatt  tiasuc,  aii<l  no  line  of 

(l.-.i:  ...irD  exiata  between  what  shall  fioally  be  epidermic  and  dermic 
liaauHL  "It  ifl  certain  that  an  eloviLtton  or 'papilla' occurs  wheo  a 
looth  l*  to  be  formed;  but  I  tbink  tlmt  in  the  emtral  pari  of  thetd 
'papiiiig!  which  coiwist  of  oollectioDa  of  celk,  iieix  ougb  apjtear,  aiid 
tluu  lliia  pirctaeBB  continues,  until  at  last  the  tooth  Dtructurv  oomnieneu 
tt>bt  fanned  m  the  la»t  mU4Xtwn  of  wJt»  in  Ike  eoUrid  parL  I  coniiidvr 
lliat  tlie  denlaj  'pa|>illa'  ix  entirely  campotwd  of  modiSiil  epithelium, 
dersluped  from  wliat  may  b«  tonnod  ao  cpitbelial  cell.  The  collevtioa 
ftf  r«IU  aAenranl  h««om«s  incloaed  in  itsaae  hy  iIk  grnwlh  of  the 
mueom  munbrane  over  it."  (Bcale  On  the  Structure  and  Growth  of 
Tmiim.  p.  1«».) 

From  ihcw  eolht  u  formed  «  foft  matrix  of  animal  matter,  which 
becnmoi  imprepiatJ)d  with  calcareotu  tnatU'r  to  form  tb«  com|)li-t«  den> 
lat  tiima;,  wbilat  in  tlx.-  intrrior  of  the  cavity  of  the  dentine,  cclli  ore 
Jhuud  which  ponlinuv  u>  form  now  nalrix  for  a  eoitfidemhlQ  time; 
VoM^  enanot  be  tracml  to  tim  call*  in  which  the  tnoih  ia  growing 
nstil  It  hu  Mtabwl  a  oouaidcrablc  lixe,  and  Iho  IbrmatioD  of  the  faiig 
hai  HiiiiiiMiitrtil. 
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The  pulp,  oeeupylng  lb«  pulp  cavity  in  the  ceatn  of  the  tooth,  b 
Ibr  ahnuika  nnidltioo  to  which  the  tootb-genn  b  permanently  ro- 
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duoc<]  ■ftcr  it  has  normally  accomplished  Uio  work  of  d^^tintficatiiML 
It  b  »a  exquixit^lir  seositive,  highly  VMculur  rabstance.  of  a  reddish- 
grey  color,  i-nvolDpcd  in  an  exceedingly  ddJcatc,  and  apparenlty ' 
ittni(;ltin'IiM>  rapmbmne,  coniiuuouB  witli  the  aIvM))a-<Ieii(nl  periosteum, 
and  adlii-niil  to  the  wails  of  the  pulp  cavily.  ThU  is  d(!«i>;Dat«d  by 
Mr.  Thomas  Bell  "the  proper  mliRlbrall<^  of  tii«  pulp,"  and  by  Pur- 
kinju  and  lUschkow,  "  the  pcclbnuaiiv«  mciabraaie; "  because,  id  tlie 
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Pio,  82. — A  portioD  of  lh«  bmly  oT  (he  pulp,  rtowinE  Ih*  crfluUr  ftrrbn|[<'in«nL 


Put.  IM. — A  poriion  or  the  »upcrfi«ial  layer  of  the 
or  VMloUa- 


liowing  tlio  iippurnnc* 


formation  of  the  dcalini*,  the  ddpofition  of  <'«rtliy  »alt#,  uccordmg  to 
these  authon,  corainviicvn  in  it. 

The  pulp,  nc'Conling  to  the  two  Iiut  mentioned  nuthoiv.  is  composed 
of  minulc  ;;lobuU^,  Schwann  dc«cril>es  it  as  consisting  of  globular 
nuclcalod  cells,  irith  tcsmI:^  and  nL-rvce  passing  bctnpcn  tbcin,  the  cells 
having  the  mmo  radial  couree  as  the  fibres  of  the  dentiDe.  Aocord- 
inti;  to  the  microscopic  obserrntions  of  Mr.  Nasmyth,  it  is  principally 
cunipiiaed  of  minute  vesicular  cells,  s'aryiug  in  siie  IVom  the  ten- 
thou.iaadth  to  the  one-f^tshlb  of  an  inch  in  diameter,  dij^posed  in 
conmiilric  Inycn ;  tlxsie,  whni)  macerated,  hav«  an  irregular  rciiciilatod 
nppvumncc,  and  aro  found  to  be  iiileniivr^icd  wilb  granules,  ihti  jmrt-a- 
cbyma  being  Iravcrscl  by  vww^ls  hiiving  a  vertical  din-ction.  Sw  ^gs. 
'A2  and  33,  copied  from  Mr.  Nasmyth's  Kuecarchcs  on  the  Dcvclopfueot 
and  StTUcUire  of  the  Teeth. 

Mr.  Ti>me9  describes  it  as  consistin;:.  from  its  earliest  appearance,  of 
a  seriefl  uf  nucleated  cells,  united  and  supported  by  plasma;  also, 
prior  to  the  commencemeni  of  the  formation  of  the  dentine,  of  delicate 
ur«^ilar  tli«uc^  occupied  by  a  tltick,  clear,  homogeneous  fluid  or  plasma. 
The  pulp  is  lilierally  supplied  with  bloodvessels,  furnished  by  the 
tnink  which  cntvn  its  biL«c!.  Tlie  raraiticattoiis  of  Iheae  vessels  are 
distributed  throughout  its  entire  .luh^tancc,  forming  a  capillary  nci- 
vork  which  tcnaioaUs  in  Iuo[h  upon  iLi  Kurface. 

The  distribution  of  the  vcuvls  of  the  pulp  U  represented  in  Fig.  34, 
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Kipieil  from  the  Iat«  work  of  Mr.  I*  esinyth,  ajmI  nuide  from 
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tbe  Krt£rit»  with  tfae  reitu  by  n»eaDS  of  s  uries  of  looped  cu{iillaHc«,         ^^^H 

pneeniing  I  densely  nuitKti  appcnreiioc  ui>oo  the  surfuce,  are  Ucnuti'         ^^^| 
(blly  reprcKuted.   Tli«  nervee  of  the  pulp  have  a  very  »iiuilar  anuug^         ^^^| 
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Kdltikor  d«erib«  the  [Hilp  as  ooottistiiig  of  an  iQtIi»liiic-tlj  fibrous 
P      -,  connective  tjarue,  cuiitatning    many    dia- 

pcncd,  rutiudt^  am)  cluiignlvd  nuclei,  with, 
orcjuiouitlly,  narrow  liiinilU^suniDwhat  like 
itapcrlV-ot  liirUil  conui>ctivc  tiaaui>,  tillci] 
with  ft  fiuid  sulwUuicc  Imineiliaivljr 
bcncnth  the  tttmcturel«w  membntiu-  ia 
which  thi'^  lisflua  are  indoeed,  then:  is  a 
layer  oiii[i(MiHJ  of  many  series  of  vdia, 
cyliiidrli-ul  or  puiui«d  al  oiio  ciii),  with 
long  tin'l  narrow  nuclei,  arranged  purjwii- 
diciilitrlir  to  liie  surface  of  the  pulp,  liko 
a  cj-tiinJiT  of  cpitlii'lium.  TTiia  layer  19 
described  as  being  from  two  to  four  une- 
hundredtlis  of  a  line  in  ihiclcncn.  These, 
in  regular  s*rie»  ]>roc<*ding  interualiy, 
become  less  and  Iras  distinct;  "but  llio 
cella,  without  losing  their  radial  arTang^- 
Bicut,  arc  more  intermixed,  and  piug 
finally,  by  «hor(i'r  and  rounder  ocltit,  with- 
out nuy  *l>»rit  line  of  demarcation;  into 
the  vasculitr  tiK»u«  of  the  [Milp."  His  do- 
Boription  of  tlic  distribution  of  the  vcmcIs 
and    nerves  of   tlic   )>ulp  is  similar  to 

that  giTcn  by   Ur.  KtuniytJi   uud  Ur. 
Pio.  Sd.— Til*  ntm*  «t  ih»   Tom^^ 
palpof  an  ttppsr  aduU bleuvpid    -^"""^ 
awgaUlsd  lacQi;  diamoicr*. 


CHAPTER  X 


TOOTH  BTRrcrnRBS. 

DENTINE.— With  regard  to  the  manner  of  the  formation  of  tli«l 
<leutiiie,  (iclonlologistfl  do  not  agree.  Mr.  Thomas  Bell  if  of  the 
opinion  that  it  is  secreted  by  the  external  surface  of  a  membrane 
which  imm«<liiit>.-]y  lUveeitA  the  pulp,  di-ni;;imieil  hy  Ra.'tchkow  Urn  pn^- 
formative  m rmfcranc,  the  pulp  w-rving  onlya.su  mould  upon  which' 
tliiii  tubiilancw  is  formed.  Purkmj^  and  Schwann  believe  that  lh« 
pulp  is  convcrt).>d  into  dentinti  by  a  Ininvititin  protHVM,  th«  MuperfKrial 
cells  upon  Uic  rarfacc  owuming,  first,  iin  i-kingKlcd  form,  «irr«pond- 
ing  in  diameter  and  liirucliuu  with  ihi;  tibrus  of  the  dvntinc ;  or,  io 
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oUwr  vnrd*.  tiM  tli«  <Icnliti«  is  formcJ  bj  the  deDtiDification  of  die 
pulp. 

ProlnHU-  Owcu  uiuutAiiu  thftt  it  u  by  "emtripelat  ealcificolitn  of 
the  pulp's  mibxtaoctb"  Ho  uyt,  "lathe  oelb  uf  tb«  d«utia«l  ptilp 
tlia  ouclciu  tills  iIm;  pnrvol  cril  »'iih  ti  proj^ny  of  nucitroli  before  ilio 
work  of  cslcifintion  (.or,  tuurv  properly,  uf  detiliuidcuiiunj  bvjjiiia." 
Afptin,  "TIm  printary  oelU  sad  llie  cajiUliiry  vtsM^  bd<1  oervn  an) 
faBbidtkd  ID  K  homogeDooue,  niiiiutcly  auiiji^uular,  mucilaghiMUi  imb- 
stMoo^  The  nils,  which  are  smallifsi  nt  tlic  boKC  of  the  ptilp,  iiml 
havs  Urge,  simple,  subftnuiuliir  Duvlei,  toon  full  into  liiieur  »ieri», 
dimlM)  lowonl  tJie  periphety  uf  thu  pulp." 

Mr.  Alvxnttdur  Nuniyth  myi»,  "  Thu  celb  cf  the  pulp  itrc  mnTcrtci] 
inia  ivury"  (nr  (Icniiiial)  "crlls  by  iho  dc|K)«ilion  wilhio  thi-iii  uf 
■snity  ■uliM.  Bn<l  thu  evil  so  coDverte<l,  wiih  Utcir  nuclvi,  are  Ihu  |Mtr- 
feot  iviiry :  murourKT,  the  nuclei  aasunie  ft  peculiar  urrungemeDt,  and 
coBstitMtt<  (he  elnicture  which  I  have  clesvrilied  aud  deinooatrstvd  by 
the  iHunr  iif  liiu-cated  fibrea." 

Thti  walls  of  tliu  pulp  cavity  are  btitit  up  by  an  infinite  numlter  of 
minute  tubw,  vemeoted  together  by  a  «ubgra»ular  mutti-r,  rudiHiing 
fn>Di  Hm  mvity  to  the  suriaoe  of  the  (ooth.  Prom  thi«<-  Iu)k«  bniuuhes 
are  iciVrnolTii)  f^n-nt  number  in  the  roots  and  m*  ihrenami-lnpjimachM 
Um  deUiDal  surfacv.     In  the  crovrn  thaw  brunchrD  are  few  iu  number. 


jT 


7 


^1 


^_a 


— liaalin*  and  MaBnluM  from  tii«  root  df  ■  husta  taelMr.  oop ltd  fron 
I,  Itanllnil  hbrf*  or  lilha*^   >t,  liiii-nioliuUr  •i<acc«,  katilig  ihr  ■(iprmr. 

'-  Itrwiur  Im  Ihi««  ;  t,  Xiuitlirr  InlvriflDbuliir  •(■■on ;  4.  ('ommcncumcnt 
niuiB,  wtU>  nvUMrou*  oaaala olo»e  (ogMktr;  «,  luiaMwMa;/,  t-iMtmm; 


TVy  anasl'mtoso  frt*\j  witli  each  othvr  and  with  the  superficial  dental 
Itwia,  They  tonainata  In  loops  or  arc  Wl  in  the  euaiacl.  By  ih^r 
•xtBaiina  Into  th*  aupsrileial  denial  iImucs  a  close  union  is  formed  bft- 
IMan  then  aiul  tbu  dtmtiDO,  notwithstanding  the  fact  that  each  uamts 
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U  diwclopcd  from  n  dUllnct  formnlive  pa\p.    Kijiliker  thought 
lubi-:*  coHtitiiiiHl  <rli-iir  lliiiil  iu  tlie  fk^b  maiG.     lu  itie  itricd  prf]wq 
tion  ihcjr  arc  empty,  uiiO  nre   rvailily  pcrnicatctl  by  colorvJ  flulj 
Tbttc  faou  guw  ris«  t»  tliv  opinion,  tttill  pmt}'  geDcrally  cutcnaina 
thnt  t!i«ir  »olo  puqiottu  wiu  tliv  coiuluc-t  of  nulrietil  HuiiU.    Mr.  Tpina 
however,  followitig  NuMnylh,  oljcctvd  to  llii*  llicorjr  on  purely  phjnM 
lo^cal  groaruh.    Tlio  extreme  svnMtivoDOw  of  an  cxpnainl  conoi 
enrface  fVora  which  a  portion  of  enamel  has  htt-ii  lirukwi ;  tli«  fiu 
that  in  operation*  for  llie  roionTal  of  cariaug  dcntiiio  lh«  n-D«tivc«a 
khm  fiiiiniJ  to  ho  grcntoil  jifl  heuwith  Uie  enamel ;  ami  furthi-nnor* 
thai  wheal   tiifl  pulp  wiw  brukdii  U]>  or  <l(»troyed  by  e*ch«rntiw,  tki 
•eiiiuhility  waM  lont,  led  him   to  cuitcluric  thai  the  Musibility  of  ^ 
deolinc  dopciidi^  on   iU  coniicclii'n  with  tlic  pulp,  and  lo  suppw 
that  thcM  tubo  contents  might  K'    in  Koniv   way  B«Mx-tated  iritl 
thfl  eenifibility  of  the  Etructiiro  in  which  they  wore  fouml,  serving  b 
eetnbruh  connection  lictwcvi]  it  and  the  pul|u,  to  frhidi  auppo»jtioo 
fluid  contents  oppotjed  an  inaurmoun table  (liHit'tilty.      Ixvt  by  thb 
tmin  of  reaMoniiit;  lo  n  oarcftil  examination  of  the  tulx^.  ho  fouod 
"each  (lentiiml  tubo  tvuautcil  by  a  sufl  fibril,  which,  n(U^t  {wanng 
ftvini  Llio  pulp  into  tite  tulie.  follows  its  nimilicalions.  bdcI  (Tomnf 
Dental  Hurgcry,  S27)  thai  lhi»i>  Clinls  may  be  tracwl  into  the  dentinal 
piiljuf."      I'nifi'swjr  Kiillikt^r  am)  M,  Lvnt  had  previously  seen  pro- 
CCKtisf  oxlending  frrmi  the  "peripheral  cells  of  tbe  denlinal  pulp;" 
but  lind  »uppci»e<]  them  "  orgntii»n»i  for  the  development  of  the  <Ien- 
tiital  liibe»."    Mr.  Tomes  wa^  uiiuhle   to  dctorniiue  the  imu)»cr  in 
which  tbo  fibrils  lerminntvd  in  ibv  pulp,  whether  hy  cells  or  by  any 
communication   with   ncrvt«;    but  dues  uol,  thorcforc,  queKtion  tbo 
function  be  has  aaeigned  thcoi,  since,  when  their  conni-rlion  with  th« 
ptilp  b  out  00*.  all  Be&ttlHlity  ia  lost  to  tbo  dentine.    He  aildi*,  "  It  is 
by  no  meana  neccwary  to  asume  that  the  dentinal  fibrils  are  uctunlly 
nervea,  before  allowing  tlieni  the  [lower  of  communiealing  sensation. 
Many  animals  are  endowed  ivith  sensatioo  which  yot  posooas  no  d«- 
monsiranle  uto^vouit  synleiu ; "  vhtUl,  at  the  Mune  lime,  it  baa  been  im- 
pOMihle  to  dcmonstrute  nerve*  In  the  human  t>ody,  so  numerous  aa  to 
warrant  tlie  iiK<iintplli>Ji  that  at  every  prick  of  a  nw?dle  tlie  jioini  must 
touch   n   nerve  fibre.     Again,  the  greator  tcnalbility  of  the  d<.iitiiio 
immirdiatcly  Iwneintb  tlie  enamel  ia  salisfaetorily  accounted  for  by  iIm) 
law  which  refers  to  all  nerrea  tlie  greatest  ien»ibility  at  (hcjr  l^'miinal 
extremities.     Mr.   Tonta  do»   not,   however,  deny   to   the  dentinal 
tubes  ibe  additional  ofliee  of  eunveying  nutrient  fluids,  but  thinks 
"tlic  fon^iiig  facts  nil!  warrant  tbe  eoncluniou  that  the   denlinal 
fibrils  are  subaervieiit,  uut  only  to  aenaation  in  tbe  dentine,  but  that 
Ihey  are  niM  tbo  chaiiueU  by  which  the  uulrilion  of  tikis  tissue  ia  csr- 
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ried  on,"  tnil  iirgiii'w  vtry  Torcibl^  ihut  tlicydo  conrey  nutrient  fltiitls, 
fniBi  ibc  fni-t  llinl  tliu  lulxx  nrv  n|«lilG  of  untlvtffAng  *lruc-tural 
cluiDj.Tr,  am)  that  tin;  filiriU  inav  iiUu  liocoRiv  rakilii^l  >t  tlwir  diaXal 
txUrm'ilw.  nml  tlint  thci  ealdryiiig  mnteriul  mutt  b«  iiurivv<)  ttotn  ihc 
|i  ]>ln('(-  III'  tli>]i>i*it  thruiigli   the  f))iril&.     DifTrriii);  in 

tl  LI.     , ",  wliu,  wliilot  iigri'i'iiig  niili  Mr.  Tomes  m  lu  liiu 

pfornoci  uf  tbi!M  fibril*,  which  liD  bu  hiin«ir  tuoocedod  in  dcniun- 
■tnttU);,  u  of  tlin  opinion  that  tlie  eo-ctillcd  d«ntiiui1  tiibM  "oro  duI 
tulxs,  iiur  are  llit-)-  utnuU  fur  tbu  tmiuitiiHi  of  nutrient  i^tib<tuiR-ci) 
diBwlvn]  in  BuiiK"  Uu  cuusklers  tiime  fibrils  as  Bimpli;  gi-raiiiiul 
mailer  <-nniniutii<:atiii((  with  the  geriniual  luatler  oti  tbc  »urfacu  of  tJie 
j>ut|>.  Anil  that  lliu  tubuit  are  tbo  turmed  material  of  tbis  fibrillar 
grirmiiiul  muUrr.  "'Ybe  null  of  tliQ  tubta  nitb  the  mailer  bctwem 
Ibv  luUs  r<irnn>{H>iulD  to  ihc  'wnll'  of  nu  ordinary  cell,  or  Id  tltlj  ami 
ibvitilcrcnnular  milnlAnco  (mjr  formal  mnttrial),  nnJ  tlio  ceulnil  )<uri 
(/  Um  oont«nt»  of  tlw  tubv  to  {;rnnular  veil  c»nicnt#  witb  iht^  niidd 
(my  ({emiiaal  matter^  If  tou  look  at  tlio  ii<wue  of  llir  {hiI{)  jiu>i  1)*- 
aeatii  the  «irfa«e  of  Utc  deiitioe  tou  fbd  a  number  of  ornl  mattCi 
uf  gurminal  matter  colored  inlcusL-ly  red  by  carmine.  Tliuie  arc 
noarlf  H|iiidUtant,  nuil  i«paiKt«xl  fnim  caeli  otlicr  by  a  nrtaiu 
i|uanilty  at  oiati-rtnl  wliii-h  U  very  faintly  colored, 
and  ID  caM*  wkont  tJui  mliition  nas  not  Tory  otrang 
tt  n-niaji>ecl  colorioM.  11ii«  ralorlcM  malfix  in 
mntintiituB  with  tlw  iniextubuUiror  dentinal  tiaaiio, 
mhi\rf  thf-  iiilt!ii»ely  red  genuinal  nintLer,  or  raiber, 
%  phitntiynlioii  from  il,  vxtendit  to  the  dentinal 
tobna."  (BcaJo  Ol»  tbo  Strut-Uir*  and  Gmwib  of 
TuMMa,  IM.)  Dr.  Benl«  ndmiu  ibat  Ihc  dentinal 
lubM  do  convey  nutrient  Uuida,  but  eontcodfi  that 
(Iwy  wrre  not  d«rigoed  for  that  pur]mF«.  He  aays, 
"A*  ID  the  lornMtiun  of  bone  already  dtMribcd, 
q»c«a  or  jxinM  are  left,  tbrougb  whirli  iiuiri«nt 
nausr  paaH*  toward  Iko  genninal  matter.  In  ib^TiJniii't'iibuii'or 
lUl  w»jf  TtiT  Am  rliannobi  rttoh.  whirh  niay  be  •''*  •■'■"  •■'  • ''?™?? 


Fill.  S7. 
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in  llifi  dry  tooth  luwing  from  one  deiilinal  iii.mricri.  ■WHins 
tube  lu  Umi  oUmjt."  Stnicturo  and  Growth  of  «l>"riiuiii«ro'i*»ii*»- 
T.-..,c.  1157.  '*""••' 

Tho  fiFrmal>'>n  i>f  dentine  Wuiiis  alvml  the  foiirtli  month  of  fcptal  life, 
at  tb«  mmmit  of  liie  impillu.  The  .>iU)(u-il<-iiU  jninion  of  the  crown  is 
llnrt  fiimied  and  aftcrwiinU  iindrrfcoea  no  alteration  in  sti«,  all  eiilise- 
i|Wi  pviwtb  tiikini^'  ploeo  on  titc  aurfacc  adjacent  to  tbe  dentinal 
pulp.  Th«  cniwih  xf  (li«  fang  takes  filnee  from  iibore,  downwartl  into 
tb«  alvooliM  divtincd  to  romve  tt.    Placed  at  right  iui|{les  to  the  outer 
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surface  of  lli«  pulp,  botvccn  it  and  tho  deittinfl  alrmdy  fonnnl,  i 
before  aay  <ieiiciu«  ii  fnroird,  it  ntuatixl  a  layer  of  "cIoofnitMi  crll 
drk-til  bojicit  or  colli  nitli  nuclei "  souitwlmt  rawmbliiig  nuclttit 
ouluiiiiiiir  I'jntholiuin.  I'ho  esact  Aata  tukon  hy  the  pulp  in  the  for 
atiou  of  (leulinu  u  una  of  the  bkim  vcxvd  qucitlon*  in  the  plipiolo 
of  llii*  i^ubject.  Mr.  IIuxl»y  ilvniot  it  imy  direct  infliidnco,  while  KIH- 
likor  «ay»  »  layer  of  cells  forming  tUo  pcripliwal  portion  of  the  pulp 
lire  immediBtely  oonc-cmutl  iu  iiK  furnmtion.  lie  enys  that  from  tlu 
boECof  the  deiitnl  Mint  the  dental  pulp  proccedd  rich  in  \-eMelB  and 
finally  aim  in  norriw,  with  a  itun-viifcular  exlcmal  portion.  Tlie  latt«i 
U  buunttod  by  a  delicntu  etructureleas  memhraui!,  Itiv  mumbrana  pn^^ 
Jurnnitivn  (Rasrhkov)  ^v)ii<'h  baa  no  Ainhcr  relation  to  llic  formatioo 
of  lh«  toolh.  Beneath  tliia  lie  cells  of  0018  to  0 024"'  in  li-iigtb,  nnd 
0'002  to  0004.')  in  brvadlli,  with  very  t)c«utiful  Twiriilur  nni-lri.  and 
discinot  iln^lo  or  multiple  nucleoli.  Tboy  ara  armngt'd  cIom>  to|reibcr 
over  the  wholo«iirtacc  of  the  pulp,  like  an  epithelium,  though  not  so 
clu«cly  deliucti  na  it  would  bo,  but  itni'liially  poMiu),',  at  least  ap- 
parently, by  aniiiller  cells  into  the  |iareodiyma.  la  vascular  pulpa 
an  additional  boundary  lint;  may  he  traced,  inatimuch  ua  the  capillary 
loops  in  which  tlie  vcmwU  toruiinaic  do  not  pcnetntft  butwecn  tbe 
cylitiUrical  ccIIh,  but  cndclo-tu  lo  on n  another  upmi  tlu-tr  iniit-r  surfacea, 
so  tUut,  (■on.-iilc.ring  that  the  dentine  la  produced  by  the  evil*  in  rjiMSitiou, 
wo  might  be  justified  in  terming  tbcm  tho  deiitinai  Tucmbraiu  or  m«n- 
bnmti  thorii,  Tlic  iiili'mni  portion  of  the  pulp,  hf  thinks,  con«i*tj'  of 
a  granular  matrix,  subftc'juenily  becoming  more  fibrout,  nnd  (hat 
when  oaeiltcation  of  the  dentine  iRgins  Dumerous  vcmcIs  aro  dorelapcd, 
aud  a  little  later  nomeruiig  nervcvt  also  make  their  appearance.  Ao 
cording;  to  tbia  ob^^rvor,  it  ia  "  onlr  ihe  moi«t  external  epithelium-likc 
layer  of  celln,"  and  not  the  entire  pulp,  which  is  engapcd  in  th«  pr»- 
diiction  of  dentine,  nnd  those  ninintaiu  a  constant  ihickncsi  "  by  the 
vhmffation  of  tho  original  celU  nccfmiptuiied  by  a  eoulinual  mullipU- 
rotion  of  Ibeir  nuclei."  Ho  doea  not  roui^idcr  that  the  "  mme  cell 
fufGi'M  for  the  whole  duration  of  tbe  dentine,"  but  that  new  cell*  may 
from  time  to  tiin«  be  formed ;  and  dejiiai  that  the  whole  jiulp  in  \it^ 
griTwively  chungfrd  into  ditnlmal  cells,  nnd  thinks  it»  only  pur|)n»e  is  to 
support  the  v*™!'!*  iiwi-ntial  l^>  ibo  gronlh  of  tho  dcntituil  cellii,  fnira 
which  aluTKithe  dmtiiu'  iit  formed,  by  tbe  gradual  rccvption  of  oal- 
carr«Hs  wilta.    (From  TomiV  Dunt^d  Sur^'rj-,  388.) 

M.  Lent  refers  tliu  formation  nf  tho  dentinal  tubes  to  a  "  wrin  of 
delicate  procowca  extending  from  the  dentinal  pulp,"  to  which  KKIIi- 
kcr  aA>>ent8,  and  thiokji  it  prolHihlt;  that  a  sin;;le  cell  may  generate  an 
entire  tube.    He  alao  recogniiu  tliu  cxiacenco  of  an  intcrtubular  cub- 
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ftnnrp,  wliirli  h«  twli^vM  to  be  "«tcr«l«*l  hf  the  oelb  (n  oommoa, 
willioiit  tinirtDrul  r<-liilion  to  indivitlnxl  velU  or  (heir  {in>loiigntioii." 

The  ilicury  mtlvaiiwil  bjr  Mr.  Bull  b  much  more  mtiitfactorj-,  nnd 
of&r  i;mili'r»ini|>licity.  It  in  that  on  the  dentinal  surfuceof  a  tiosuft 
ijitif;  on  lli«  jitilpiin-  rtHiiiil  fibrillin  "orIL>  like  columnar  c«Il*,"  whi<'h 
are  in  n-Iatimi  with  iJiv  niTvea  aixl  hldoilvnuchiof  the  pulp  intonhirh 
tbi^  Mioil  prolungatioRs,  und  tlint  from  iIimc  ccIIk  alone  if  dcveloptxl 
tbn  <lr-ntiiiu,  u^iiwiii;:  in  tu  much  with  K&Iliker  and  Lent,  but  docs  not 
biilil  with  thi:m  thui  llic  "  tuuaU  iiri?  direct  procravcsot' tho  whole  den- 

LtinaJ  (I'lU,"  nor  thni  tlio  intertiihtilar  Mbetatioe  ia  a  direct  aecretioa 
from  the  celU.  lib  ricm  ar^,  hrirfly,  Ibat  tlwse  oelU  or  "  elementary 
ports  "  are  >itunto>l  on  thfl  Htirriivtr  of  ibo  pulp ;  that  ther  comiiit  ai 
ir\U  do  every n' bo r<-,  of  gcrmiiiiil  mnttrrnni)  formed  materini,  nrid  the 
•<>-cnlle<l  inleiliibiilnr  Mib«it<UK-«  u  but  tho  oldent  [lart  uf  the  fornwd 
naif4ial,  in  whit-h,  by  tbo  gnidual  deporilion  of  minerul  matter,  tlic 
d"  '   i'<>rra«d.  Qnvth  taking  place  hero  ttf  nlneiihere  from  irithiu, 

Di'  I'lm  nuclei orgerminal  matter  tocell  wtillorfomcd material, 

«hil«  caldfieatioii  takes  plaoe  in  the  opposite  diroction,  from  the  oldest 
and  n»aaldiitant  formed  material  toward  the  germinal  mnttpr.  W« 
hav*  iaid  eaJcificntloD  takM  place  gradually,  probably  during  the  life 
of  the  indivtilunl  or  until  the  pulp  cavity  ia  obliterated ;  hence  we  ha^'e 
a  outra)  maai  of  germinal  matter,  the  fo-mllcd  dental  fibriU,  mr- 
rowidec)  by  ealcilii-d  formitl  rnnleriiil,  giving  ri«c  to  it  tubular  iippCMr- 
«»oe,lbe  d'ndil  tulieo;  and  niticd  the   calcifying  proce«' laki^  plaoa 

I  fraffl  without,  inaanl  the  g^rmiuRl  matter  l*  made  to  present  the  ap> 
pewiuite  itf  an  atlvnunliH]  fibre  gmdiml  ly  enlarging  as  it  nppmnehes  the 
pulp.  UjHin  llii»  fibrillar  antes  the  rnlcifyin;;  procesi  cotitinually  en- 
1  mAi!liDi  until  ijie  »f walled  lulw  ia  ol>lit<n«l>-i).  Until  thti  in  aceom- 
iJbhed,  however,  ilie  germinal  tnniUvr  muat  bo  uouruibed  and  mineral 
maitrr  must  be  eonveyed  to  iu>  nioat  dirtaat  part  for  deposition,  and 
^  if  ihta  pnnduct  of  nutrintit  fluid  conititulca  a  claim  to  the  name,  tbcy 
^B      may  atill  be  called  tubes. 

^M         NotwitltMaiiding  Mr.  Tomes*  inability  to  trace  any  communication 

^1      between  Ibii  Hhrillar  matter  and  the  nerrcs  of  the  pulp,  such  eonneo- 

tilw  niMt  bo  euppoeed  to  exist,— Prof.  C.  Johnnton,  of  the  Baltimore 

Owital  Oi>lleKr,  succeeded  in  tracing  nervinu  communication  with  tbe 

daatine  -~aad  (o  it  we  must  refer  the  aendbility  of  this  ttttne.   When 

the   proM^s  of  calcification  b  completMl.  the    dentine  i^  no    longer 

^^      eadowed  with  life,  and  any  aubaequent  change  which  may  lake  pinw 

^1      ia  in  obnlirDMF  |o  phyoieal  law*  alone. 

^^^^  EXAMCt- — TliD  opinlun  fDrmerly  rntcrtninpd  upon  this  sahjt-et  WM, 

^^^^pu  tlw  enamel  h  a  di-position  from  thi-  inner  niembrano  of  the  dental 

■k;  thai  thU,  ader  the  mirfaoo  of  tliu  pulp  of  the  tmith  has  become 
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d«Dtiatfled,  poure  ovt  upon  the  latter  a  thick  fluid,  which  moD  cod 
d«[»w,  awuiulng  at  first  a  eluUkj  ap])earani-c,  und,  Kl\crwnrJ,  hy  i 
I>reccn  MEwnliat  itiiniliir  to  crjratallbuttwu,  »tuuiu  thu  gliMy  hafiiaat 


fio.  K. 


ria.  S9. 


/ffOa 


-,  ■  :,v.v.v...... 


P(o.  8S. — Tli«  liv  insonnl 
t«raiiik(i«U!i  of  ilic  nbrc* 
«f  t  pnrllon  at  the  nilr- 
fM«  Of  lb*  enMO«l  hi|;1iljr 
nagnili«l.  At  1.3.  ^.  ilio 

Ciooknl  ;rc*icH  bElwoOD 
thr  li«iii)tnnal  fibri-*  >ra 
(BOr«  Blrnngtjr  mirkvJ. 


Fia.  80.— A  (M*  t1#w  of  Ih*  mund 
fitirM  iaagiilS«4  UU  dknwfvnt:  I. 
Tbs  «um«1  fibrM:  'J  Z,  Tr«n-v«rM 
•irl«*  upon  ibDm. 

I>y  irhich  it  b  diaraotedxed.  Recent  observft- 
tjoiu,  lioirever,  oslabliD!i  the  erronecNUDoet  of 
tli«  views  imrailiiig  among  older  writen. 

Tii«  eimrael  foroM  a  mdooiIi,  deniM>  larcr.eo- 
V«lup>iit[  the  crowQ  of  the  tooth  ns  for  as  the 
ncclt,  nbcrc  it  iosiuuatea  itself  bi'tweeD  the 
ccjtK'nCiim  and  deiittue.  It  connoU  of  hex- 
agonal or  polygonal  Sbjva  or  rtxln  iirrnugi.-<I  in  tntved  linea  pi-tfx'ndicu- 
larlr  to  the  tlcoline.  Coacemiiig  ita  uodo  of  dcvolopnicnt,  nn<l  the 
clasH  of  lidauee  ia  which  it  belongs,  nooh  diflbrancc  of  optDiou  rxins, 
llioee  fibres,  nr  rods,  sititalctl  on  tlip  ino«t  prwninrnt  part  of  tiie 
crown,  an  arranged  in  a  verlieal  ilireelion;  those  npon  the  eidc  are 
l^aeed  horixoutnlly,  whilot  the  intermediate  fibres  pment  all  d^reee 
of  obliquity.  Ak  tlii-JU!  fibra*  seoooarily  divttrge  from  the  dentinal  lo 
llieir  frM!  hurfacR,  the  upper  space  thiw  oc«.-a^one<l  uiuHt  be  fillcijl  fay 
ili«  )^i1tiul  (iilargt-mcnl  of  tli«  fibrca  from  within  outward,  or  by  tlie 
uiMiti'iii  of  unpplrmnital  fihrw, 

Tlu-  latlcr  af^uiiipnon  Mr.  Tamed  Ihinks  the  oorroot  one,  altbougli 
difficult  of  demonstration.  Tlie  enamel  rods  arc  marked  by  tntuTem 
striw,  which  indicate,  according  to  Mr.  Beale,  the  successive  tayera  of 
calcifii.-ation,  and  are  much  more  utrongly  pmnounoed  iu  aome  sped* 
metiH  (liiiii  in  othvrs,  being  moxt  markedly  m  in  the  enamel  of  iiii> 
healthy  Mibjeeti. 

Upon  ojiening  a  dental  tmr.  from  a  foilal  Jaw,  Enterpottil  between  the 
iiintr  MirbcM  of  the  mc  and  the  coronal  «urfac«  of  the  to>)rh.  a  semi- 
fluid. g«!latinaU](  mibelancv  will  be  found  compomhl  of  nucteiitc*!  crliii- 
drical  columns  with  more  or  Ut*  «phcriad  niiclcalnl  cell*  enveloped 
in  fluid.  Similar  columns  will  be  found  on  llic  inner  surface  of  tho 
sac.  This  is  the  enamt)  organ,  or  ciinmcl  pulp,  and  from  it  the  relU 
fiitind  in  the  gulntinouM  fluid  have  b«coia«  aG|iaratcd.    Colunuu  of  a 
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Ukv  kinil  nro  kIjmi  f'Hiud  oo  Um  surfaoe  of  the  eoaiuol.  By  th«  nclioo 
tiT  :  ,i.'  ncid  a  tuvBibruQO-like  subouuii-'e  luit}-  bu  roiiod  QfOiD 

L        .    .  Jifl  citiktud,  wittdi  a  Beeti  un4<;r  ilio  iukTO«co|Mi  to  ooo* 

aUt  on  uDo  tiilo  tif  "  o»Iumiu  of  tins  eiuuuiil  {lulji,  itDil  oa  iho  ittlivr  of 
i!  '  '*  I  MisRicI  SbrvK,"  j<)iii«tl  «DiL  lu  cud,  but  vuiljr  Mparated  at 
[  i;  ur  juiK-tuiti. 

Wbcn  llic  culuinn*  hit-  K-piiriiti^d  from  tbe  aac.atid  the  fibm  from 
thff  cOBiui'],  tbcru  r^maiiia  bvtwrtu  lb*  ne  Bod  ctuunel  a  tbin  mem- 
bnint>,  wliich  yU.  Huxloir  oi»iiiidi.-n  tin  raQinbranu  prafornialiira,  be- 
I  <  ti  he  iliiiilid  tho  ctiaiiK<l  is  Ibrtned,  mid  llist  in  ita  formUloo 

I  i  iirgui)  tnkva  iio  |>Bn,  and,  iDd«ed,  tbat  tlio  eoaniel  b  not 

|iinii<«)  hj  an;  *'cnur<mioa  uf  nil  Blrucluiyi."  (Bealc,  p.  161.)  Mr. 
T  '  I '.  howuvrr,  runrliuivi-ly  fbown  tliiit  ibo  nicnibrnnn  rnUnl  bjr 

>i  y  it  uut  pnij-rly  A   iiit'mhrnnf.  but  ximply  a   trnogitionol 

viagv  tiC  the  eninK-l  coliintu  cticmicully  modi5i>H  by  tbe  action  of  tJi« 
ftpi't,  tin?  ouU-r  unmlvifird  portiuii  of  cnaiuo]  rods. 

Tbrrr  ran  be  UtUo  diuibi,  tbi-n,  that  llii'  euaui<-l  h  fvrmrd  by  t]i« 
dcvclopmciil  of  dongnt"]  oi-lU,  or  "  pylimiricol  culunioa"  lonovd  on 
Ihr  iuniif  'iirfiiCD  of  ibo  ciiuiiit<l  piil{>.  Hcrv,  a>  in  tlw  duutiiio,  ibtt 
gsrmitial  mnluir  ia  GMiircru-d  Into  formed  laatcria).  vrhicli  i»  tbu  or- 
f[ADir  batii  into  wbi''ti  niiricnil  niatlrr  ix  deposited  in  a  dircclkm  pr^ 
ciacljr  tho  rcverev  of  itiat  <vbiuli  takra  placo  in  tbe  dentine,  i.e.,  in  tbo 
duiliDti  calcifioaltoo  tjikt*  place  (rtia  witbout  inn'ard;  in  Ibv  euamol 
r<  '   M  oiitwani,  tboU|t)i  in  each  caoc  oom mending  at  On-  [fiint 

i:<  ;iit  fniin  tb«  rofpoiHlvL'  pulp4.    Tlic  enatad  ptiliM  iiu.->iiiitiiiig 

pnmadf  tba  ralatiuD  la  voaiuol  tluii  llic  dcutinal  pulp  nutAiiM  to 
ilciiiini). 

Whm  ili«  iJMith  niakcs  tid  vay  tbroujtb  the  (ruro,  ihougb  fully 
fbrmt-il,  till)  enamel  ib  atlU  citmiwmlireljr  nod  aud  delkiiti;,  and  doea 
nnt  ultain  its  inaxiniuni  linflnvits  for  mnotli*,  or  civun  M;%-i'ru)  y*nn 
uitrT.  Itrforo  the  tiioih  hm»  imlfi-nil  from  friction,  a  nurBibnim;  may 
rntu-.!  Uy  ibo  ■clion  of  ik-Mio  arid,  wbivh  Mr.  Kaemytb,  wlio  linit 
Irr-w  all<-n(ii>n  to  it,  dcM-rihd  tu  the  pcrnsl«nt  dental  i;a{H<uIr,  but 
lirb  Mr.  Ilnxlcy  tlunight  tdentica)  rritb  the  mefDhrana  iwwformaliva. 
ttnarm  bai,  hdnvT.-r.  nb'iwn  tliat  it  U  more  probably  a  very  thin 
'nf  nnvalciilfil  cemrnliim. 
The  coaiael  iliirnn  fWim  dcniino  in  ita  grmler  dnutity :  (he  ranch 
''  rtiwl  «t  nhlrb  i-nlln>  rn1Hfi<.-ali<)n   liikiw  plan*;  llic  abwnce, 

idmornial  rondiitoii*,  of  any  uiii'iili-i(it?i)  {torllnni;  lite  dlreo- 
tioa  in  wtii(.-b  cat  ri  tint  ion  prtirroiwm,  ihn  foir«r  rcll*  found  on  tbe 
■,  Ihp  t;ntatcr  fluidity  of  it*  bla«tc>mn;  and  tn  thr  faci  tliat  it  is  the 
conatnnt  of  tlip  diiital  tiwui*.     "  It  in  more  frrtguvntly  absent 
I  {ir«wrtit  in  tliD  leuth  uf  i1m>  claa  of  fiafaw;  it  u  waDting  In  llto 
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entire  order  Ophidia  wnoof;  e^ibting  reptilai;  nnd  It  Torms  no 
of  (be  teeth  of  tlie  Edealata,  aiid  man^  cdiKH-a  Rinong  mumaiala,' 
(Oweo'8  "  (Moutograplij-,"  xxW.)  \ 

Cemkxtcm. — Th(!  lUBiini.^  (tf  (lie  formntion  of  tlie  cemeiitum  hii 
been  rariounly  oxpluint^d.  Rii^rhknw  conjccturca  that  it  U  proliati 
prodiii-ed  by  tlic  rvniaiDN  of  the  (rnnnicl  pulp.  More  rccvnl  write 
M«n)  to  rcgurd  tbu  cvmvntal  pulp  n*  a  produdiou  of  the  'k-iital 
but  the  uriUr  is  iDcliiied  Ui  believe  tlmt  it  i»  a  proiltii.-iitm  of  iltl 
portioD  of  tho  proironuative  nw-nibniDo  which  invcM  tlic  ct>>»gnt 
part  of  the  pulp  destined  for  tbu  fonimtion  of  the  root :  and  ihni  thili 
a*  vurlhy  wiltii  are  de]>a>»!t4id  in  th«  pulp,  pours  out  a  blastema  in  which 
niiclMt«t]  cellK  are  developed.  He  was  led  to  the  adoption  of  this  be- 
lief from  an  oxamiuation  of  a  tooth,  on  every  part  of  the  BUrface  of 
which  llicre  i«  a  dcvolojtment  of  exostoHia.  Sucb  deTeloi>meui  Is  now 
UDiversally  admitted  to  bo  a  hyjicrtTAphied  condition  uf  ccmcntuni, 
theMruclure  of  the  exostosia  and  of  ccrauntum  bi^inj;  identical. 

The  tooth  in  qiieBtinn  belongs  to  the  Muwiiin  of  the  Biilttmwre 
Dental  C'ullege,*  and  tlie  df^vclopmcnt  of  the  exoftoots  mwX  hnv<-  <v>in- 
menei-d  simullaiicouHly  witli  the  comnu-noemcnt  of  the  dcpi«ition  "f 
earthy  wiltK  in  the  deulioal  pulp;  nnd  «ci  rapidly  did  it  proeeed,  llial 
it  completely  broke  up  tlie  uiaincl  organ,  ]Hmrtraling  en-r^'  poin  of  {t, 
K)  that  only  here  and  lliori*.  inibcfldcd  in  iu  siilwtanei',  fim*Il  palcltca 
of  enanifl  arc  seen.  Thin  phenomenon  can  only  bo  aceouiiled  for  by 
euppoKing  that  the  inventing  membrane  of  the  pulp,  from  wmo  inex- 
plicable e«n«',  poured  out  a  bla^^tenia,  which  was  tmmeilisloly  con- 
verted into  cementum,  and  that  this  look  on  nn  hyjH'Mn>phici]  coiH 
dilion  before,  or  sinuiltaneously  with,  the  depoeitioa  of  earthy  solta  i| 
the  cells  of  the  6bres  of  the  enamel  or^n. 

The  Cement,  or  Orutla  Petn>»a.  is  the  moat  highly  organized  of 
denial  Htrueturea.  It  coven  the  roota  of  all  ibe  teeth,  encroach ii 
slightly  upon  the  crown  where  it  o\'erlaps  the  enamel.  Its  purpose  ia 
to  bind  the  teeth  securely  in  tlie  alveoli,  ftimiing  the  vital  bond  be- 
tween the  bnnc  anil  the  commonly  iinvaxeiilar  connlitui-nlit  of  l)ie  tee<h. 
It  is  thickest  about  the  terminal  part  of  the  fang,  gradiially  thinning 
as  it  appronclics  the  crown.  According  to  Mr,  Toniut,  "  itii  structural 
character  depends  upon  the  amount  of  tissue  present."  It  is  only  in 
the  thickest  portions  that  Incunic  and  canaliculi  can  be  wen,  In  th« 
thicker  parts  tlie  canaliculi  nre  seen  anastomosing  fnrly  with  each 
other,  and  esiablishinK  vascular  relations  between  the  sercml  lacunw ; 
and  they  "  neeasionally  l>ocrinie  connected  with  the  terminal  brancboa 
of  the  dental  lubuli."  Thi-iciimmuntcaliou,  though  doubted  bynaay 
ob»er\'er)i,  Mr.  Tom<«  coiisidera  dciaonslrated  "  beyond  cavil "  by  pre- 
*  It  wn*  presented  lo  lb«  sitibor,  tor  tbU  inBUtuiion,  by  Dr.  Sw*yw. 
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p&raUoat  in  his  poaseaaioB.    Havenian   ronnb  are  aUo  fonnd   io 
THT  tJikk  HclioM  of  cHDMttum.     M.   Morel   is  oT  opinion   that 
liawnian  canals  are  only  found  wliere  ceaienttini  has  boeu  morbidly 
developed  i  but  Mr.  Tomes  is  of  o   ilifferent  opiuion,  am)   saya  that 
«bure  two  tuig*  are  uoiled  by  Gcunmium  a  vaMular  canal  will  not 
lufrvqunntlr  be  found  io  it.  and  lliat  Urn  appcanuioe  "  i»  not  d(xh» 
■ariiy  an   rvidt'ncfi  of  diacMO."    Willi  Irath  of  then  obaervera  Mr. 
In  AiBen  in  mrnot  OMcntkl  particulars ;  and  oa  bia  d««criptioa  of 
■utKturo  an^  growth  of  oatnentum  is  conciM  ftod  4^wr,  and  w 
~pro»>a  tb«  viaw  m  think  most  worthy  of  ocooptwiM,  wo  will  tnuufcr 
It  eotin  Io  onr  ))•£«. 
"  tha  ODiMOtatn  is  often  Elated  to  he  troe  otaeoos  tiaane,  hat  it  diflere 
boae  io  msDV  important  partitmlaiv.    Tlie  1fl«iiiuc  whicb  it  con- 
are  often  much  lar^r  than  thoee  in  bone,  and  they  are  moet 
imirularly  arranged.    The  matrix  of  cem«nlum  u  roore  traoBparent 
■ad  luirdt^  than  ilwt  of  lymt^,  aiid  much  of  It  conriMa  of  n  very  clear, 
tnuupamit  Hrurturo  of  a  refmotive  power  and  hardneas  much  reaem- 
Lblinf;  dentine,  wiih  smull  tnltet  trareraing  it  liere  and  there,  but  their 
'arnuiTenicai  U  huml  irregular. 

"Thin  Uyon  nf  cemnntum.  it  ta  wdl  known,  are  dertilute  of 
ina:  hot  I  Iiuti*  ■pwimrn*  even  of  the  l*100ih  of  an  in<-h  in  thick- 
In  whti'h  not  a  lacuna  is  to  be  seen,  and  even  Ln  ccmcRliim  much 
thickei-  than  tlib  retr  few  lacuna!  epaccs  are  aomedncs  to  be  found. 
The  eanaliculi  are  often  of  great  length,  and  many  are  scon  to  exlrnd 
allDDat  in  a  ri};ht  line  from  a  B])ace  in  the  BubMtsiico  of  the  ccnicnium 
^aite  to  ita  gurihoe.  Nutritive  fluida  must  bcAlmcot  entirely  derived 
inta  the  outer  aur&oe  of  the  ccineuiuRt ;  nm)  Iwncc  these  dianneb  re- 
in ■•  the  tlMue  Inereasea  in  thickuvo  until  the  mass  of  germinal 

cr  in  the  lainina  il'tt*,  and  they  are  often  of  grmt  Inut^h. 

'  It  ■•  gDD«rally  «tatcd  that  tlie  cnnentiim  rt»a\tM  from  the  omilici^ 

iioo  of  the  tooth  aac;  but,  m  remarked  by  KKlliker,  cell*' take  part  in 

I  fttrmation  of  this  tiwue  as  in  the  fnrmatiAn  of  bone,  and  the  tooth 

I  ia  not  tramtfonnod  into  cetnent.     The  cement  it  cnntinuous  with 

the  dtmtine.  and,  a«  obcerved  by  Mr.  Tomes,  the  dentinal  tubes  vmj 

'OAen  be  inuicd  into  th«  stnictun).    Cemcntum  is  formed  much  raon 

fllowly  than  txine. 

"  If  iImi  fail];  of  an  adult  toolb,  properly  prepared,  be  examined,  a 
very  loft,  bt-atiiiful  timue  will  be  found  en  the  surlacc.  This  lake* 
part  ia  il»e  tbrmation  of  the  ceiucatnm,and  is  concenwd  in  the  furma* 
lion  of  tboas  exoaloaea  which  often  ^row  upon  the  fang*  uf  teeth. 

"It  ia  eompoaad  entirely  of  what  he  dMcriiies  om  branching  cells 
falatnooiary  parts),  the  prooesaes  of  which  anastomoae  freely  with  each 
ilbsr.    It  ia  from  thia  tiaaue  the  crusu  potroaa  la  fonned.    It  is  a 
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niiMt  pcrfoct  cxampla  of  a  timuc,  consisting  entirely  of  cdb,  I 
eafilU4  of  wliioh  eommuitietite  with  each  <tl&er  by  Uiht*.  The  Slelli 
vv\\«  nre  bi'rc  as  distinct  as  tliey  aro  in  Uie  |>ith  of  (bo  rush.  Bat 
tlioe  cells  and  tubes  jnerely  couHiitute  au  clabomtd  system  of  cbi 
tiels  for  the  distributiou  of  uuiricot  fluiiJs  to  tlw  ti«u«  that  intorvci 
between  litem,  a«  Virchow  lutd  hit  nchuol  muDtniuT  Thi«  tiMnio; 
uuiy  be  remarked,  ^ivrit  very  alvwly ;  it  i*  h  vcn-  Ii>vr,  Him|ile  form 
tiMuc,  and  prxthnbly  ruquirM  but  very  liltlu  iiuCri<-i]t  mattrr.  If  t 
above  vivw  19  ado|)ml.  it  miwt  l>o  admitted  that  iho  means  for  001 
kbing  tlio  structtire  aro  fiir  more  elaborate  than  would  bo  cxpccti 
mpiKisiiig  the  cuDclusion  is  ncceplod  tliul  tJicro  ought  to  bo  a  coosts 
relatiuo  bvtween  the  aL'tiriiy  of  eliaiig^e  in  a  tissue  and  the  mecbanii 
for  bringisK  new  matter  to  the  elementary  pan»  and  carrying  off  t 
«Atd  nalerial  from  them. 

"  Nettlicr  doei  it  a])pear  tliul  nil  these  bodies  become  lacunae  of  t 
ceraentum.  The  stellate  oelli  first  dtsrribed  have  not  mora  than  fit 
t«i  to  lYfelve  pKiceaaea  or  tubus  jnojiicaing  from  them,  while  many 
the  lacunn  of  the  ocmentum  have  as  many  as  thirty  or  forty ;  hen 
tli«*«  tubes  aro  ocrtainly  not  an  tnrly  stage  of  the  canalicuU,  and  t 
crili  cannot  become  lucuiiic  simply  by  the  deposition  of  oalcareo 
matter  in  iho  interreiiiiig  matrix  ur  int<:rcc]]ular  subxtancc. 

"  This  s(i-llate  tissiio  on  the  siirfnce  of  the  fluig  tR-xThlialess  inid< 
goes  calci6cAtion.  The  prooostea  of  the  eteJIato  mass  become  01 
rower  and  iiarrowcx  uQCil  the  germinal  matter  which  they  contaim 
liaving  undergone  conversion  into  formed  material,  cease  to  I 
come  cohiK-d  hy  caniiino.  Tliey  now  look  like  roundi.ih,  lii^hly- 
frncting  c<>rdit,  which  are  colorlew,  and  connect  the  serersl  stdlt 
BBMits  of  <tiirk-rcd  gvrminnl  matlcT  with  each  oUicr.  Here  and  the 
ill  the  intervals  between  th«o  procesi°cs,  small  )>Iobtileg  of  calcarea 
matter  have  boen  deposits),  and  these  increoite  and  completely  aurrou 
the  conl-like  prooeaees.  Many  of  these  proocMM  gradually  asmi 
tho  c)ianict«.T  of  tlio  surrounding  matrix,  disappear  as  dbtinct  cor 
and.  like  the  rest  of  the  tissue,  become  impregnated  with  calcarec 
matter.  It  is  in  tliis  manner  that  the  tl-Mue  of  the  cemeiitiini,  whi 
exhibits  a  laminated  arnuigetnent,  but  i>  destitute  of  lacuutu,  is  pi 
duced. 

*•  Many  of  the  stellate  mosses  of  germinal  matter  (cells)  shrink  a 
disapiiear  in  consequence  of  the  ^aiue  changw  having  occurred.  Olh< 
temain  with  their  proi^ewet,  nud  their  oucIm  poMihly  remain  a>  ( 
nuclei  of  the  laeuniu  which  are  inrgnlnrly  diii|ril>ut<Hl  tlir»ugh  ( 
ovmenlum ;  hut  I  eaiiimt  exprem  myself  positively  on  this  iwinL 
!«  ocrlnin  that  all  the  cells  do  not  beoomc  laeunn:  (or  in  this  tiM 
therv  aro  half  a  doicii  stellate  cells  to  one  lacuna  in  the  cemcnta 
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of  the  caneliculi  are  fira  timea  u  long  i»  tli«M  tubea    An 

pT(KR§SM  tubwT  Tiib  c|ituMlii>n  voaM  douUli-ss  be  Bimwi-rctl  in 
Uitiinrmnltve  hjr  ewrj- one  kIi»  rxaininn)  llic  tiiwuo  long  niVrdoatli; 
but  •Inriug  lifo  thojr  otMiUin  ■  nulii)  orf>:iui-<olid  subflUtDm cxtfreipond- 
ing  to  thnL  whlcli  ocou]iinl  tlic  ■•i-<nilliil  dctitiok]  tubu.  Thef  con' 
bun  [Mirtiitfu  of  tlio  gorminni  nintu-r  which  M  uodorgoiiig  convcniian 
kto  fxrinnl  niiili-riitl,  iind  rlii'  ^ilumion  in  which  tl}<w)  'tiibc»'  extetcd 
i  xha  Wt  ponitdifl  of  thi-  fiirmi'il  tituicris)  to  iiiulcrgo  cali-ifi<»ttioD. 
"Thill  i*  precisely  th«  Him«  (■linn)>c  wliick  takes  place  id  iho  rsldfi- 
nn  iif  tlie  (l«ntinc,  the  onlv  dilTi'rciiL'c  bniiif;  in  the  fonn  viiicb  the 
iir  gi^minal  mutter  nwiinie  in  the  fir^i  inHiaut-e.  Cciotiilum  b 
R  ntiira  pi-mmacnt  but  lean  )>«rt(.Tl  tiamie  tbau  bone."  (Slruclure  and 
GrnwiJi..f  Tiimiif.  1H%-1R6). 

Ci-iwtncATiujf  OK  Tci.Tii, — We  corae  now  to  cnntidcr  ibo  oluti* 
floUi'm  of  twth.  Tovrlml  cU\**  of  ti^iiu  do  tliey  belong. —  );i>irl<Tniic, 
dermic,  or  unwotuT  Each  hiu  iU  sdv-ooitM  of  no  mcfln  dt«iincUoa. 
PmfMmr  Owm  refer*  them,  or  nt  Ivatt  {MtTt  of  tbcir  com]>oii«Dl  o)e> 
«nu,  to  tlie  owcoiiii  (innrntn-n.  Of  dciitinr.  hi?  my*,  "The  Iroiifitioa 
rfintn  VHKuliir  dt^Dtinc  to  tniv  bono  isgnKlunl  ntidrloM;"  and  ngaiii, 
of  cment,  "  CoDMnt  tlway*  cloMiljr  corrapondji  in  texture  vtiih  lbs 

niw  lianMa  of  tlto  tanti>  nnimni Piirkiiij''  alra  di»c«v<>rvd 

idi*tinct  EayvrofwbManceprevioiKlyknom  toenrrauiid  the  simple 

of  mnQ,  uid  many  iniraraalin  contained  cy>rpuHcIa  like  tlineo 

lUch  rhnraoterize  the  structure  of  true  hi>ne:  and  beobsen'edinunein- 

Boe  tliut  thiH  bont^like  eulwtauce  sins  cuulintied  on  the  enamel  of  the 

9irD  of  a  human  incbor.  ....    Thi«  fact  I  have  conBrnicI  a^  n- 

<  the  huDuin  teeth  and  the  t«eili  of  many  mammals  and  ri-pliles." 

(Oimi*»  "Odonlo((r«phy.")    Itetxius  discovered  the  corpusclos  of  Pur- 

I  in  the  dontino.    In  the  lrnn.i|iIanladon  of  teeth  to  tlie  c»mb  of 

the  mrfoce  i»  rontntrt  niih  the  comb  is  said  to  be  "cimpoMid 

of  a  wpll-orgnnixcd  ibtiue  r««embliug  bone."    The  cement  is  alto  rep* 

itnl  to  prMOQl  vmriationii  in  niicrcttcoping  character  corn^)>oud(ng 

^vith  the  ntriation  in  th<<  clinm<'t<<r  of  t1»c  omeous  liiwue  in  (he  .■ki^lcKia 

of  dilK-n-nt  cIommk  of  MtimAl.i.    Tlin^t  the  cement  in  the  omooiu  6tht» 

;fai  irhicli  ibo  bono  i»  not  chIt^t(•^'^ixnl  Ity  the  radiated  ruIHgcrow 

ll«  IlkifWiM  oeaM  to  pnvcnl  ihel  clinmcter.  (Owen.)     R>-txiiui  alio 

[ilorlan-x  thnt  In  ihn  lectli  of  th»  ]>ik«  there  in  a  "  dirM-t  tranniiion  from 

'dentine  to  liune;"  that  in  the  dentiiiu  hollow  coniv  an-  furmi^l  "whk'h 

an  fillnl  by  IwDe,"  which  ii  travere^-d  by  canal*  metobling  l)i«  or- 

''t  'T>iili>  in  tKinc.  except  tluit  ihi-y  aro  1ms  regular,  and  aIm  that 

I  i^iil  lubre  are  connected  with  the  "medullary  cannl*  uf  tfa* 

pnprt  nMTCiu*  Mrurlure."    The  cement,  Profuaor  Owen  thinks,  xbnuld 

'  uiM)iu*lJoujibly  rank  with  the  oasootu  Uatuw,"  and  tlinl  tho  drutino 


bears  a  "  dowc  structural  nserobUnTO  to  bone  aad  u  olinoM  Id 
jn  elivmtc*!  compofiiinn;  its  niodifiratio&a  (vawMlciitiiic  and 
<lentiDCi)furn)ingiiit(!rnii.i)mt<!grai)ationa  between  tho  hnrd  ik'ntinosBil 
tme  bon?."  Tnio  iMiitiiict  he  cauHidere"a  tissue  per  tc,"  though  is 
tli«  teeth  of  fi«hts  thor<!  «ro  iiitcrmetliatfi  stages  which  link  cuamd  tc 
dcQtinc.  as  th«  duntinu  UmU  in  mmt  fi«bca  gradually  paaws  into  bone-, 
and  he  thus  sums  ly  bis  r«mnrk«  on  thi*  aubject:  "The  oBato^  of  ibc 
deDtal  orgnna  to  those  of  th«  cornooua  tjtUita  holda  only  tu  tbdr 
mode  of  development,  Jn  their  sbedi^ig  and  reproduction,  und  la 
their  ex]>miure  to  external  iufluencca  and  to  the  contact  nf  cxtnuKXKis 
hoiliefl:  but  the  antlon  of  deer  are  feiinilarlyexpoecd,ar«  liki-wii>p  shed 
and  rejmiduccd  annually,  and  alnci  conteinporaneouely  with  the  foil  of 
tl»e  liuir;  hut  antlen  are  not  tlit^rcfore  iilaasied  trilh  tli«  comeooa 
tlnmtv,  any  more  llion  b  the  bony  von  of  (he  bom  of  the  CaricurD 
Riimiiinnt*."     (" Odontogmphy,"  "t.) 

M.  Morel  also  cnDst'lcrt  the  ivory  m  "identical  with  the  funda- 
mentnl  «ulHitanci<  of  bone,"  and  the  camonlum  ae  "truo  bone;"  whilst 
of  th«  cnniiicl  he  pnyn,  "  Ila  chemical  nature  sectR^  to  connect  it  with 
the  epithelial  fltruetur^t.''  Mr.  Toinea  euuaidera  the  <«tiieiitura  "  most 
closely  allied  to  primary  bone,  frona  which  it  is  diSieull  tu  [mint  out 
any  (li3lin^>i'^hi>i|[  atruoture."  Boflidea  those  from  nclioni  ihe  proc^ 
(ling  brief  ciiationH  have  been  made,  many  other  di><iingiii«hi.tl  ob- 
serviTN  have  ranked  onrt  or  more  of  the  dental  tiwic*  with  the  o^seou* 
atructurftt.  By  Sir.  Hnxley,  both  the  enamel  and  dcniino  are 
daned  with  the  dermic  structure*,  together  with  haii^  fvatbers,  and 
•cales;  basing  thi*  conclusion  on  the  assumption  that  all  the  dentinal 
tiwues  arc  formed  bcuenth  a  membrana  pneformativa,  ami  on  certain 
gaDfliul  rosemblaneee  which  tliey  bear  to  the  dermic  Btructurua. 

I>r.  Benle,  whose  views  we  have  advocated  thmughrmt  thin  work, 
refers  them  to  the  epidennic  claas  of  t»«u« ;  and  a*  ihin  in  the  view  m 
are  at  prceent  disposed  to  entertain,  wc  nhall  briefly  i^ic  the  argnment 
in  its  favor.  It  has  alr««dy  been  shown  that  the  f^o-cnlled  tubes  of 
dentine  and  eemenliim  difr«r  in  immc  ewciitial  pnrticulare  from  the 
eanaliculi  of  bone;  that  they  arc  found  only  in  thicker <i(v(ioad ;  that 
its  matrix  is  harder  and  more  traiwparcnt ;  that  ceinenLum  is  of  dlonrer 
growth;  and  that  upon  tho  at«umption  that  its  "cell*  and  IuIim"  cor- 
respond to  the  laeunie  and  cunalicuH  of  bone,  the  number  and  extent 
of  tbein  are  nut  of  nil  relation  to  the  nutritive  changes  that  take  place 
in  it,  and  that  their  mo<)c  of  formation  difier^  fkmt  the  lacnnn  and 
canalleuli.  By  in.Htilnting  a  comparison  between  the  antlct«  of  a  deer, 
which  are  tnicr  bone,  and  a  horn  which  is  recognixud  at  belonging  to 
tbo  "  cuticular  or  epithelial  rtructurcB,"  and  at  the  wmc  time  showing 
to  which  of  the»o  thn  tooth  is  moit  closely  nlliocl.  Dr.  Bealo  has  sue- 
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La  (lotting  Uto  wbj«ct  very  clearly.  N»w  while  tUe  leeth  of 
nato  ftDiuiaU  c-utiUnuu  Ui  tall  und  be  n.'|ircHlui:cd  duriujj;  lliu  IH'c-  <if  ihti 
Isititiiiil,  (i4hi-n  UA  tlni  Vunk  i-oDUuiiv  to  gnivr  nUwUI}-  lliiuUf^liutit  lifu, 
wklUt  •rtfarre  Tali  ami  are  nevor  replacwi.  TIm  tiuk  Aud  borp  cuuuuue 
p)  irmw  nn  frvm  tltc  nulrieol  {wlp.  The  part  roo«t  diolant  faini  the 
j||>  it  old'vt,  tliul  ueareit  to  it  is  youDgwu  Neither  iu  tho  titsk,  hum 
[or  tootji,  do  tho  vvawli  jWDelrale  their  Htruciurc.  They  arc  t'oui]»)tM-d 
ftnni  yoKith  to  aga  of  the  aaine  tiwue,  and  wb«r«  it  baa  been  worn  away 
it  t«  not  rr|inMluood.  In  tha  bony  antler  wo  aee  quiti.*  a  dUTcruut  aut« 
nf  al!iiir<.  It  in  jH'riin-fliM]  every whcra  by  ruawlu,  aiid  uuderguci  uutrl- 
tivu  clmngv  in  every  part.  It  due*  not  coiiliuuc  tu  gruvr  uuinivr* 
niplMUy  from  youth  to  ago, — the  growth  of  laat  yoitr  being  iii  relatiou 
ir!ih  lh«  gronth  of  Ihib, —  but  each  year  the  ciicim  uiitkr  fallD,  aiiil  an 
•Utirvly  iMiw  growlli  takes  its  place;  Culcilieati<.'ii  of  a  bora  would 
givvusatiuk:  btil  the  antler  tlUfere  from  both  bora  and  tooth  iu  its 
,  node  of  dovelupmcntt-growtb,  structure,  and  duration.  Th<i  tooth  or 
*k  thua  lar  tbto  annu  to  correspond  moat  doMly  to  the  epitlielial 
atructuna. 

Upon  lh«  pdnition  of  tba  boMment  mfmbmno,  huwurcr,  dopcndi  lh« 
final  ailjiMinttnt  of  iha  dinputc.  It  must  b«  remcmlwred,  howvTcr, 
thai  Mr.  !!•■«)■■  dim im  to  tlii*  raombnutc — the  laombrana  pnuformativa 
—  oiiy  l<-riiiativt<  |Miw<tr,  i>r  wen  that  any  "  pre/ormatini  mm^raiie  Am 
ken  neltitJlf  dmtonstrvUd  orer  the  ertamel,  <u  Hvxity  lusertt,  iretme«n 
ilkt  ntaantl  and  i/fNtuM,  aa  nuuty  obMrrxtrs  hold,  or  benoalh  1A«  dentine," 
'  ha  himxeir  holds. 
Tho  iraiu|Mirent  memhrnaoi^l  ulructuni  miited  by  Mr.  Huxtej'  from 
tlx*  *urfacn  of  the  eiiamd,  il  bait  uln-iidy  lii.-rn  i>liit»l,  ntut  fliown  bj 
Mr.  T(>nii«  to  \ie  merely  lh«  "outer  uneuloilied  portion  of  th«  euatiuil 
mda,"  which  an.  howifver,  cituated  entirety  beneath  a  thin  mombraDa, 
Is  Iba  Utklttf  lurlaoe  of  which  the  moit  snperfieial  pnnion  or  summit 
of  thoan  cvlb  ndhvrm.  "Thi»  mombrano  U  bifhly  voJirular."  It  does 
ti«t  h'll'l  tiiat  rvlalioa  to  the  enamel  wliivh  Mr.  Huxley  giv««  his  "  pn>- 
liurmalive  mvmhrane." 

Tka  gmanlly  reoeited  opinion  in  that  thin  membrane  in  situated 
brtwn-n  ihf  fBamel  tad  dentine,— tbe  former  oorraipanding  lo  e]>ithe- 
liom,  tb"  Initor  "tolheconncetivetiMueof  amuoouK  membniDe."  Hr. 
Tomra  has  shown  that  tlip  dentine  froqaently  extoni)*  into  the  enamel, 
aad  lbi<refore  there  can  Im  no  tntc-rpoiiin^'  mcnibnine.  Tht«  (hiviry 
'Umo  u  wrtainly  vtronif.  Mr.  Huxli*y  plaw-n  biiih  Doamel  and  di-tilinu 
brnrath  tlirbofement  menihmnc,  making  them  l>')th  di.>rinio*tnirlureH. 
By  Mr.  Beale  tlie  hawmi-nl  nienihmnu  is  mtiia(4<d  benrAth  the  dentine; 
bniM.  he  etinitidmii  both  the  irnam^l  and  dontine  a*  rpidcrniic.  Id 
I  Mpjxirt  oC  bi«  cIsMficatron,  he  inoM  an  analogy  hctwcvui  tbo  arrange- 
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ment  of  tlie  epithelial  cells  and  those  of  the  enamel  and  dentine.    "] 
many  ailitmlar  structures  great  diSereiice  is  observed  betweea  the  eel 
ujwu  the  Hurfhce  and  tho^  beneath,  so  that  it  nould  seem  that  tl 
outer  wUs  grew  outward  while  the  iuner  cells  grew  inward  towai 
the  ijub-bu.ieiueut  tissue."    A  like  arrangement  ha£  been  shown  to  exi 
betwetn  tliu  enamel  and  dentine,  holding  respectively  the  relation  o 
tlie  suptrliuial  and  deep  layers  of  epilheliuiD.     Dentine  presents  a  gei 
eral  arrtiiigemeut  closely  resembling  epithelial  structures.     It  grow 
from  a  pulp  as  a  hair  does;  like  a  hair,  it  is  not  penetrated  to  it 
extremity   by  nerves  and  bloodvcaaeU ;  in  texture  they  have  man; 
puintu  in  common,  and  many  epithelial  structures  present  an  arrange 
ment  of  cells  closely  resembling  that  of  the  "  anatomical  elements  o 
the  dun  tine," 

Mr.  Bi-ale  admits  that  if  dentine  be  composed  of  "  cells  "  and  "  inter 
celluliir  substance,"  as  is  generally  supposed,  it  belongs  to  the  class  of 
counectlvo  tissues,  and  is  without  doubt  formed  beneath  the  line  co^ 
respou(lin>;  to  the  basement  membrane ;  but  we  have  already  endeavored 
to  show  thut  the  so-called  "intercellular  substance"  is  but  the  outer 
calcified  portion  of  the  cell,  the  oldest  portion  of  the  elementary  part, 
and  is  in  no  sense  a  "secretion  "  distinct  from  the  cell  wall.  That  it 
should  be,  involves  "one  of  the  following  suppositions: — 1.  The  exist- 
ence of  an  analogous  substance  in  the  blood  itself;  or, 

2.  "  The  possibility  of  the  cell  exerting  some  metabolic  action  upon, 
or  converting  the  matter  deposited  from  the  blood  into  the  peculiar 
and  clmracteristic  matter  constituting  the  intercellular  substance." 

Of  neither  of  these  things  is  there  the  slightest  evidence ;  on  the  con- 
trary, it  has  been  clearly  shown  that  cells  increase  in  size  by  deposition 
from  within,  which  exercises  an  expansive  force,  and  not  by  a  deposit 
upon  tlieir  surface.  Mr.  Beale,  therefore,  concludes  that  both  "  dentine 
and  enamel  must  be  looked  upon  an  calcified  epithelial  structures,  and 
I  think  they  may  be  regarded  as  epithelial,  in  the  same  sense  that  a 
hair,  or  the  cells  in  a  glandular  follicle,  such  as  the  sebaceous  gland 
cells,  or  the  sweat  gland  cells,  or  the  calcified  cells  of  the  mantles  of 
mollusca,  are  regarded  as  modified  epithelial  structuiee." 
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OBKRRAL   COSSIDERATIOSS. 

THE  MiwropitWIily  ol'  tli<!  Immiiii  bi»«!y  lo  morWi  imprwmooti  ilKTon 
in  (lidwreni  individusk  In  tcmu,  iu  fliiwtioDuI  optTnlion.  im 
lublc  to  i)crMi){i<iti(!nt  fnim  itn-  auM  trifling  chums  ;  in  otbi-n,  they 
■n  Icea  nuily  dislurU^).  Xor  >la  ihu  siiniv  cau«<.4  ttlwnje  pnxincc  th« 
nunc  iwults.  Tlioir  vfffcu  am  deturinia<«l  by  tlic  t«ndcDcy  ut'  lh« 
nrgaiiUm  and  tbc  su>ci.i>ltbility  uf  tbu  (ntrt  on  wlik-h  ibry  ncl ;  boUi 
wUb  niganl  to  coiutiiiitioiiii)  and  l<K-nl  iliH-iDOi.  thu  is  truv  of  ilit 
nrgnulMB  gvnefmlly  nud  ol'  nil  tt«  jntru  ecjiunilrty  ooundftred,  but  of 
BOM  more  than  the  lovili,  gimiii,  nnd  iilvroliir  pruccMos.  The  teeth  of 
pcnoB*  are  »o  nuocptiblv  to  iho  lu-tion  of  corro§ive  aficaU.  na  to 
I  iiiTolr«d  in  gvorra)  and  repid  decay,  »«  soon  oh  lliey  einergs 
tnta  the  guins ;  white  thow  of  otlicTs,  though  exposed  to  iho  nine 
oiiiMi*,  Tfffiain  unuSecIfil  tbmuf;!)  Wft:.  A  »i[nil»rdiiritnMii'i>  orMi.<(>«)»- 
tlfailitj  aW  ejctsla  iu  tbe  jwrb  uilliiii  wliith  thi9L>  or^im  ikn- <v>ittniiiEy|, 

Wiib  llio  UH'th,  tbimt  il I fltTi-n *:<■>'  uf  Mif<<t'ptibility  t<>  ninrbid  iinprea- 
•ioM  ore  iniplantitd  la  llicm  at  the  time  of  ihcir  fonnaiian,  aud  ara 
the  mnlt  nf  ilw  diflVrent  di-grom  of  porfM-tion  in  which  thix  prociMs  it 
■fioomplixhrd.  In  pmportiou  m  these  ofgans  an  iwrfcci,  u  their 
okpaliility  of  resitting  the  action  of  deetnidive  agenta  iiicroaard,  and 
■•  tk«y  are  olhrrwctc,  it  i«  diminished.  Thb  ia  true  of  every  pan  of 
tlM  b>-l  !•  thi>  I<>t-t1i  an<  formttl,  ft  Iher  (-oniiiiue  through  lifo, 

If  not  I     .  .  by  <liMi-nM',  fXrt'[rt  that  ihi-y  {.'radiially  acjuiiv  a  very 

tU^ht  iormuM  of  dtoeity,  whereby  iJieir  liability  to  c-ariea  ia  oorr«>- 
pondinjtly  l—uneJ. 

Nut  >•>,  howenr,  with  th«  other  parte  of  ihe  body.  Tlicy  nuiy  be 
isnaiely  dclicaUf.  or  imperfectly  ilovdopcd.  and  uArriiard  Weomo 
flrm  and  mrgo^,  or  be  at  fint  h<-atthy  and  well  forimol,  nm)  miwy 
(jBrntly  ImvniD  impaired;  nud  hi  pruporlion  as  they  undergo  theao 
(hojijcr*.  in  their  ■ufc.t^tlihilitr  lo  >ltM-aM>  iucmsed  or  diniiui*hed.  But 
thi)  tnrth  arir  not  gMTurnni  by  the  mtaa  laws,  either  physical  or  riul, 
that  rfftulale  the  oi»-mliQns  uf  the  fl<hrr  parts  of  tbe  animal  economy. 
5i>t  Mily  the  laauuer  »f  their  fiimmtion,  but  their  diseosce,  also,  ara 
t  13» 
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diS^rent.  The  other  tiasues  of  the  body,  not  cxcqiting  the  (MMonu,  I  _ 
emluwed  with  reou|>erative  povrere.  whereby  ui  injury  i»  repiiirwl  b] 
their  own  inherent  energies;  but  the  teeth  do  not  poMcrn  nich  «ttributci 

Awiiming  thew  i)roi>cwitioiia  to  be  tnie — and  that  the}-  nre.  vspin-iKll] 
those  with  ragnrd  totlie  teeth,  we  shall  ende»vor  to»how  — ilbwonw* 
an  object  of  considerable  importance  u>  dJBcnver  tho  »igiw  by  whict 
the  nitocptibility  of  the  human  orf^trai  to  dieeose  may  bo  dpteroiined 
But  to  do  thi»,  except  in  ho  fnr  an  the  teeth,  gunu,  and  alveolur  pro- 
fxmm  •»  concerned,  in  not  our  prcaeot  object;  yet,  in  the  pnwwulioii 
of  tho  tatik  vv  hiiro  imderUikcn,  we  •hnll  have  occuinu  to  advert  tc 
certain  conKtitiitional  nnd  local  tendcncii«  indiontcd  hy  the  appear- 
nncc  nnd  condition  of  tlic  tcvth  ami  other  parte  of  the  mouth. 

M.  IJelsharre  affirms,  that  by  an  inspection  of  the  teolb,  we  Cfto 
ascertain  whether  tho  innate  cunaliiutiun  a  good  or  bad,  and  our  ova 
obsen-atioDfl  go  to  confirm  the  truth  of  thid  opinion;  but,  as  tbia 
aathor  adds,  theee  are  not  the  only  organs  that  should  be  interrogated. 
The  lips,  theftiimB,  the  tongue,  and  the  fluids  of  the  mouth  should  abo  be 
examined  to  diiicover  the  healtli  of  the  orgnniira,  and  ascertain  whether 
the  original  cotidition  of  the  con:ttiluti<in  ban  un<)ergono  any  cliange. 

Tho«ft  who  haw  not  hii-n  in  iho  conxtant  hnbit  of  closely  ohacrvlng 
the  appearance*  met  with  in  the  mouth,  may  be  «lce]>lical  wilh  ri.-^TtI 
to  the  inflirmation  tlml  may  thu«  be  derived;  but  thu!«  who  have 
ntndicd  them  wilh  enrc,  will  not  hesitate  to  wy  that  they  are,  in  many 
inilanccfi,  mor«  certain  and  accurate  than  any  which  can  1>«  obtained 
from  other  physical  appeamncca.  For  example :  the  periods  of  the 
dentinincationof  the  difli-'rvut  classes  of  both  sets  of  teeth  1>eing  known, 
we  nn>  ennhlcd  to  infer  whftthvr  the  Innate  constitution  be  good  or  bad, 
from  (he  physical  condition  of  these  organs;  for  as  the  (Unctions  of  the 
orgaiii»m  are  at  thw  time  healtliily  or  uuhenlthily  performed,  will  they 
be  perfect  or  imperfect,  or,  in  other  wordx,  will  tlicir  texture  be  bard 
orwft. 

It  is  well  known  to  writOFB  on  odontology,  that  tho  tooth  of  the 
child,  like  oilier  parts  of  the  body,  usually  resemble  tboM  of  iu 
parents;  so  ilint  when  those  of  the  father  or  mother  are  bad  or  irrego- 
larly  nrranged,  n  similar  itu[i(.'rfi-etion  is  generully  found  to  exirt  In 
thoite  of  the  uflsiiring;  hut  this  does  not  necissiirily  follow,  nnd  when 
it  d(iC9<,  it  is  tliR  rMuIl  of  thn  trunsmisi^ion  of  some  eonstitiitional  im- 
piiirtni-iit,  whi^rchy  the  formativo  operalion  of  tliCM  orfrans  i»  cither 
disturbcrl  or  pri-vcnteii  from  being  effected  in  a  perfect  arnl  healthy 
manner.  The  quality  of  tho  t«eth  of  the  child,  therefore,  mar  hn  mid 
to  depend  on  the  health  of  tho  mother,  and  the  aliment  from  which  it 
derivea  its  ftubei«tcncc.  If  the  mother  bo  healthy,  nnd  the  nourish- 
nentof  tlie  cbild  of  good  quality,  the  teeth  will  be  dciim  and  compact 
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In  tltpir  tmura,  gMwriilt]'  veil  roniKHl  and  irdl  amngoci,  and  u  a 
>ii>>i'<|Ui-tiii'  liiM  tialilp  l4  be  MWd  on  by  morbiil  Hccrctionx  lliiin  ihoM 
itln-u  iliinviiig  thvir  bring  froiu  uiihraltliy  niotlicn,  nnd  xulMict- 
■Mi  aliniviil  uf  n  luiil  iiimlity.    TcmiH-niRMTRt,  aIno,  vxcriHsM  an 
tnBiience  upon  tbts  fiiiK-tiuniil  uporaliotiH  of  the  body. 

Hcfnra  {mieeeiltiig  furllicr,  it  may  he  well  to  notice  tlie  inilividuftl 
ctndilioiH  (ir  qualitke  known  as  tern  pern  Rivots.  The  irord  t«tiiiioni- 
ment  i»  dcHvcl  from  rlie  Iaiiu  lemjiero,  "  to  mix  together,"  and  implies 
the  ODiMtituiion  us  dut^rtuiaed  by  tli«  [imloiniuanco  of  (XTtaiD  t-on- 
•tiluruU  or  lh«  bvd)'.  Fur  among  I  l)e  ancients  it  limit  vuppowil  thnt 
tbt)  mU)ir<«Utii(iiia  of  tlie  AiDctians  were  lempi'rcd  or  to  dotennined 
far  iJm  predotninance  of  tMf  one  of  lbs  three  Imniors  thcii  recogniied, 
Rnmirly :  lilood,  Ivrnpli,  bile,  and  airabilu,  or  black  bile.  I>itiit,'li!<i>n,  in 
hi*  Mnlical  Dictiuiuiry,  defmfa  the  temperameutd  to  l>e  tlioav  individ* 
oal  (lifl«r«ni!w  whitih  consist  in  "  suob  dtapruporiion  of  parts,  ai  r^garda 
Tciluine  aitil  nrliviiif,  lut  to  wnniblir  modify  tlic  vrliole  urgani>m,  but 
wilhflut  inlerfrriti^  ntllb  the  hraliU;"  in  olher  wordii,  a  phyniulojjtral 
rooditiun  In  wbich  tJiv  function  gf  tli«  different  0T];aaB  are«o  regulated 
aa  U>  impnas  certain  charncteriittics  upon  each  individual.  Othcrt  COD- 
leod  ibat  tboao  individual  dif!vr«nets  "though  they  can  scan-vly  bo 
eallril  morbid,  y^t  certainly  give  a  proclivity  to  diaeaM  iu  lUe  direo- 
tiwi  iadicatod  by  tii«  tefnperamenlA." 

At  tlw  preaeut  time  five  temperaiDenls  are  recogniEed,  naiudj:  tbe 
MMffuiiM  or  MnjrMinMN«,  the  bilitmt,  thn  fymphatie,  the  lui-row.  and 
tba  iM«fai«eWi>  (ir  tnetphalU. 

The  Mnjruinroiu  t<'mpcram«nt  »  charactcriseii  by  a  fair,  ruddy 
compluxiim,  yirllow,  rod  or  lif;)it  auburn,  or  U;;bi-I>n>wn  bair,  a  good 
eU«  nf  iM-tJi,  a  full  niusriilar  development,  larj^e.  fiiU  veiiM  and  active 
|Hil«i<,  iDdiealing  an  abundant  lupply  of  blood,  and  warm  cxlnnniliM, 
all  ritnwing  perfect  licallli,  and  io  females  a  tendency  to  voluptuous 
iMM.  The  mind  i*  Itopei^tl  and  elaBti<-,  yet  at  (be  saroo  time  fickle  and 
vnlntilr,  with  Itltle  (letermioation  and  pvnevenncu.  Although  indi* 
rating  perfvcl  htnltb,  yet  In  thin  tempbrament  diirjtmi  are  prone  to 
a^ume  the  ainitv  fiirni,  and  «pc«dily  run  their  course  either  to  recovery 
or  a  fatal  tnTmiiuiliim. 

Thr  bititntt  U:u\\vsr*mf!at  i«  chaiuderitcd  by  a  prepondenuice  of 
bD«,  Indicated  by  •  dark  or  sallow  couuteuancc,  black  hair,  geuerally 
Inxurknt,  a  sh>w  or  moderate  cireulalion  of  the  blood,  shown  by  a 
kard,  ■iDiDg  pube,  dark  eycv,  etmng  teeth,  with  a  yellow  tinge  over 
rnlirv  crown ;  and  tlio  body,  instead  af  the  rouadne»  of  form  peculiar 
Io  iba  nanguine  ictnpomrai'iil.  in  ni)ffiilar.  Wanting  in  ease  and  graco 
■/  iMuiDrr;  then  it  rotlirvntM.  but  at  the  same  time  great  force  of 
duuxctcr  and  qulckufl*  of  perception  and  power  of  will.    The  digcat- 
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ivc  orgmns,  lioircver,  axe  mora  liable  to  dcnii^mcot  thnn  in  otber 
teinp«!rnm«iit8,  iiidii-aiiiig  !>omo  <lL'ri'i;tivi!  artifin  in  thcsr  or^nns;  llie 
liver,  of  coune,  b«iii);  the  prindpal  unc  afTcx.-l'^d,  am)  tic«cs»ilntiiig  lite 
u»e  of  nii-rciir}-  ad  a  KtiiuiiluH. 

Tbu  lympkatie  IviiijiernRKnt  !«  cbnrnrt^riwil  by  »  predomi Dance  of 
lym)>h  or  plilvgm  iu  tli»  Ky«lrai;  nnri  person*  ponseltig  il  bare  a 
gcncriil  eoflncM  or  laxity  of  tlip  tiscue^,  t)w  proporiion  of  th«  fluiila 
beii)<;  loo  great  for  tbat  of  the  feolids,  the  lymptiatioi  tutd  absorlH-jita 
not  uctinK  ^^  thoroughly  as  to  prevent  Ibe  cellular  tiaeue  from  bring 
filled  wilb  humtir* ;  so  tbat  lliere  is  a  waut  of  wnsibility.  The  i-om- 
plexion  a  fair,  but  not  niddy,  and  tiie  liuir,  tiHu-r  Itglit  or  darli,  ia 
not  luxunanl,  btit  thin  and  iitraiglil.  Tlie  ayes  arc  ligbt,  generally 
blue,  the  vin-uliition  fi>«.'bl«,  niii]  tho  pii!*r%  am  a  coinMnii-noo,  naik,  and 
m  want  of  town  iu  tlie  »y>tvm.  The  »kiu  In  [kjIp,  lliihtiy,  and  nioi»t, 
and  Ihe  body  is  hca%-y  and  rounded,  while  ihe  teeth,  allhotigh  ibey 
may  often  appear  coniparalively  pwd,  yet  are  sensitive  and  not  highly 
or^nized.  Ahhoujjh  the  expression  denotes  a  want  of  aetivity,  yei 
tlieri-  IB  a  eiear  aiu)  active  mind,  cliaractcriitd  by  prudence  and  Mund 
jud^'ment  iritkout  entliuHiodni.  OirtDg  to  the  predominance  of  lynijtli, 
tJivrc  itt  a  U'iiilciK.-y  to  dr<iiHy  and  chronic  diwaset 

Thi;  tunTotit  irmpt-niRicnt  i*  chanic-tt-rtwil  by  the  pr>Hli)niin»n<-e  of 
tltc  nc-rvou*  clcmiiil,  aiid  by  gn-jit  activily  or  ><iii><^;])ltliilily  of  the 
groat  Don'ous  centre — the  hmia.  Perronn  )n)i«ais«iug  ihix  tcmprmmcDt 
are  distinguished  by  their  imprcwibility,  xusceptihilily  to  iiitinitio  feel- 
ing or  ititcnso  excitement.  There  is  great  irriiahility,  anxii-ty,  and 
agitation,  which  peculiarities  enable  ns  readily  to  recognize  it  by  Uie 
tone  of  voice  and  manner  of  speaking.  Tho  body  is  Fleiidcr,  though 
«-<;II  formed,  the  comjilcxion  pale  and  soft,  and  ibo  muscles  email  and 
yielding.  In  illDera,  eymploms  are  often  complicated  with  (hose  of 
nervouM  disorder,  and  the  roiud  desponding.  There  is  want  of  pontr 
and  endurance. 

Tl"'  fifth  and  lad  leinpi-mment,  the  melanehalie  nr  enc^phalte,  w  snid 
liy  Dr.  Powell  to  be  ehiiriit-U-rixi-d  by  a  liirgi!  c^'rcbnini  and  ii  small 
cereivellum,  vleiider  iimbft,  long  neck,  narrow  chc«t,  llnl  ahdotnen,  thin 
face,  niiiwtirc  furt^bead,  wpecially  expanded  in  llic  upjier  third.  A 
severe,  thotightful,  and  ofteJi  gloomy  oxpreMioii,  with  rital  powers 
slowly  developed,  and  yet  coni|intihlo  with  lie:ilth  iiiul  long  life. 
Persons  poMCSsing  this  tcmpcmnieiit  are  capable  of  profound  investiga- 
tion, bat  are  subject  to  monomania. 

Upon  the  temperament  the  constitutional  health  depends  to  a 
greater  extent  than  patholo^jista  (;ener:)lly  admit;  and  hene«  it  i*  that 
tluit  of  the  child  uxually  tiartakcs  of  that  of  o«c  or  other,  or  Iwth,  of 
its  pirrnlit.  "  Tlii.i,"  I'ayii  M.  Di-labarre,  "U  parlimliirly  olMi-rvablo 
En  euhjects  that  have  bvcu  nucklud  bv  a  mother  or  nuroe  whose  tern- 
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pnanmtwu  Eimikr  lo  theira."  To  obviate  tii«  enlailmcnc  or  lbi« 
•vil,  Ue  reooiuincn<U  moibera  having  tooUi  vonstituiiunnlljr  beul  to  ab- 
ctain  fniiD  aut;k)iiij;,  tuid  ibal  ihu  liighljr  imi»ortKni  office  be  ioinuU-d 
to  B  none  having  jfum]  usctb ;  iMtoniu)^,  ni  the  aame  lime,  lliuL  bir  ibia 
itNalu  tbe  traDMuiRHon  of  w>  tnablwuiDC  a  beritn^  a*  bud  (eetli  may 
be  arnidM). 

Pi^pco'liiig,  t]»cn.  it«  ihc  phyncal  conditiun  of  tlw  Uxih  and  tbe  or> 
gmDivcn  g«u«rally  ronfamnU)'  iln,  u]>oii  tbo  quality  of  ibo  iiouriabmcat 
from  vhidt  MttHi«t«uce  is  durivi-d  during  infaiK-y  aiid  diildbood,  tt  b 
biifbtjr  «nMitiat  Ibat  ibis  be  good ;  aod  tliat  that,  espeuially,  doiircd 
from  the  brvut,  be  from  iboee  only  who  ara  in  the  eDJoymcnt  of  per- 
fed  hoUlb,  oud  poseow  good  coDBticuttoD>. 

The  leelli,  while  in  a  pulpy  elate,  panakc  of  ibe  health  of  the 
organimi  i^eaeially.  An  that  a  bealiby  and  Ktrong.  or  uubealthy  and 
ireak,ao  will  tfa«  cl<>m«ilary  priDdpli-Ji  of  whirb  ibcy  are  then  eom- 
lueari,  bcuf  a  guod  «iiiiilily,  or  dt'Crioniu-il ;  but  ullvr  dciitiiiilication 
bda  ooauneorrd,  tlH>  Milid  [uirtK  oviM!  lu  be  iuflaeni.'Gd  by,  of  to  obey 
the  lawa  iif.  tbe  other  pitrui  of  tlic  body.  If  the  geoeml  hvalib  be 
gomi  at  th>t  timit  iliu  priHHwe  ia  going  on,  it  will  bi-  pTideoced  by  tliuir 
daQ>ily  ami  oalor ;  if  biul.  in  the  looeoRos  of  tbdr  texture,  etc 

Thb  b  a  «ubjoi>t  to  which  itt  have  paid  some  ailcnlinn,  liaring  for 
a  loag  tiiUB  htna  in  tl)i>  Iiiibit  of  ciircfully  Doling'  the  diflcrcnne  in  the 
■ppenrasce  of  the  t«-ih  of  difllivm  individuals,  and  of  both  det^i- 
tiiMi* ;  uod,  though  we  have  been  able  to  iy>njecttire  in  some  infitaooee 
what  had  bcm  the  stale  of  Ifae  mother'ti  health  during  the  fint  montha 
of  pregnani;y,  rwitlor  compvlii  u«  lo  cofiftt>a  tbnt  wo  have  oevof  beco 
able  to  find  any  ai;;iii  in  thn  piiouliiiriiy  of  ilicir  «bape,  aiie,  domiiiy, 
wr  anauj{«m<.-Ht  tliai  iudt<uiiL>d  it.  But  from  the  mofucnt  tbnt  tlio 
part  of  the  Rjmiative  pmoiM  uf  lbi.«e  orgnnH,  which  is  not  influeoccd 
by  mbeequont  changta  iu  the  goneriil  eoouuniy,  eomnMBOM,  ccfUb 
peculiaritiet  of  appVAmnoe  are  impretMd  upon  tb«m  that  eontiouo 
thnuch  lifo.  and  aUxit  the  certainty  of  tbe  indications  of  which,  in 
retpird  lo  thi>  grni>ral  hmllh.  we  think  lh«ro  can  be  no  doubt. 

With  rojiinnl  to  the  iuferinali<m  conccruing  the  innate  coiiMitutlon, 
to  bo  dorivi-d  from  an  iiw|>c<'ti<in  ef  the  Kvtii,  it  has  been  widl  n^ 
Biarkci)  by  r>i'lflbnrr<>,  that  ]>liy>'ician»  may  derive  much  advnningv  in 
pointing  unt  tbe  ruliii  of  dunuvlic  hygifuo  for  the  phyiiral  education 
of  rhililren ;  for,  uyx  this  eminent  deutict,  "  Can  he  adroit  of  but  one 
node  T  Hut  be  not,  then,  tbe  greatest  ii)ier««t  in  being  well  aiwired 
of  the  innatff  ooui'tittition  of  each  child,  for  whom  ndvioc  is  required, 
lo  eoable  him  lu  recommend  milriment  Ruito<l  to  the  strength  of  its 
onpuHT  Will  he  n,>|Mrt  only  uu  a  *u)><:rficial  exaniiuattun  of  tlic  face, 
iu  palen<w,  tba  color  of  lh«  akin,  all  of  which  are  variable?    Will 
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btaot  ngwtl  the  KpMion  or  Iratnueea  of  the  subject,  the  «4ato  of  tlia 
pubwi  etc.?  Surely  h«  will  niulce  good  iaductiuiu  from  nil  thoso 
things ;  but  thv  luinulv  (.■xunimvUtm  of  tbe  mouth  will  giw  li!ni,  be- 
yond doubt,  the  moitiig  of  cutilimiing  hU  jutlgmcnt ;  for,  besides  what 
we  itiready  buow  of  the  teeth,  the  mucous  membrane  of  tli«  buccal 
cavity  receives  its  culor  from  the  blood,  and  rariea  aocording  to  lh«i 
ilal«  of  that  fluid."  Thia  ia  a  matter  which  the  observation  of  iha 
dentist  hua  au  upjtortuiiity  of  cooSriQing  almost  every  day;  and 
which,  when  taken  in  ounncction  witli  ibe  physical  charactorinticM  of 
the  t«ct)),  tugetJier  witli  thiMe  of  the  salivary  and  luticiiu*  *ccri;tioRS  nf  1 
the  mouth,  coiulilutu  data  from  which  butli  lli<!  innate  and  present 
state  of  the  couetitutional  health  may  be  deterntiued  with  accurac 
and  certainty. 

The  aymptoms  of  actual  disease  liave  been  minnlcty  and  iv]>ent«dly 
deicrilwd,  but  the  ptiynio^noniicat  Kigiiii  by  which  the  suMx^ptibilily  of 
lh«  human  organitim  to  morbid  im]ir<wfioni>  u  ■Icleniilnt'il,  and  ths 
kind  of  malaily  most  Ilkfily  to  r««Tilt  therefrom,  do  not  appwir  to  be 
so  well  uiidenttood.  "  Wiatovcr,"  say*  the  author  la«t  quoted.  "  may 
be  th^  knnirlcd^  which  a  prnctitioner  m»y  acquire  of  tho  change* 
which  a  disease,  or  even  any  t^ndeiicy  to  disease,  may  elfect  id  the 
functions  of  some  or(;aos,  it  is,  at  least,  adranlageous  to  bo  able  to 
conjecture  what  baa  happened  in  the  whole  of  tbe  system  at  aome 
odicr  tim<t.  In  fact,  cjiii  a  phy.iiciiin,  when  about  to  prencritte  for  a 
slight  indijipoiitiou  of  a  |>crK>n  whnra  he  hnrilly  knows,  rely  entirely 
UIWD  the  symptomatology  of  the  tongue?  Docsi  not  il»  ajijict^t  ningti- 
larly  vary?  Is  it  not  notorious  that  in  ccrlniu  pcntouM  it  is  always 
Tvd,  whito,  yellow,  or  blackish  ?  I,  a?  well  as  others,  have  had  oct^o- 
eioD  to  make  thcso  observations  on  |>cr8ons  with  whom  it  was  always 
thus,  yet  without  their  being  subject  to  any  of  those  indispositions  that 
are  so  common  in  the  course  of  life."  Tliese  signs  are  as  variable  in 
^ekncK  on  in  health,  aud,  consequently,  can  only  be  relied  upon  as 
confirmatory  of  the  eornsrtne^  of  other  iudicatioua  wbidi  mauif^t 
tliemsrlvM  in  otlier  parts  of  tli<t  boily. 

Tbo  physical  changes  produce*!  by,  and  characteristic  of,  discuM 
have  been  de«cril>ed,  both  by  ancient  and  mo<1crn  medical  writers ;  but 
the  works  which  have  appeared  upon  this  subject  do  not  comprise  all 
tlint  is  Deccfsary  to  be  known.  For  example,  if  we  exsmine  the  lips, 
tonjcue,  and  gums  of  a  dozen  or  more  individuals  who  are  regarde<i  sa 
In  hcuIU),  diflcreitccs  in  their  appearance  and  conditiun  will  be  found 
to  esisL  The  lips  of  some  will  be  re<l,  soil,  and  lliin ;  otbcnt,  red, 
tliick,  and  of  a  finn  texture ;  some  will  be  thin  and  pale ;  oihen,  n'<t 
on  the  inside  nnd  pittr  mi  the  edges;  tu>me  are  constantly  batlml  with 
Ibe  Suids  of  the  mouth ;  otlicrw  are  dry ;  and  these  diffbrencee  of  ap- 
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pMrmnce  and  conditiaa  are  us  marked  on  tho  toogne  and  gums  as  th«7 
■n  npnat  Ute  lips,  sad  are  supjxMed  to  be  atuibulable  to  the  pn^' 
pnoilnaacB  or  mmi  of  exut^ncc  in  suiiicieDt  quantity  of  tome  oiw  or 
own  of  the  elementary  prludples  of  ilie  orgasiiuu.  Hence  mu)r  W 
anid  u>  roult  tim  dUftreocea  in  temperameot  and  aiuK'Cpliiiililjr  of  tb« 
bnAy  IQ  ibo  sdtOD  of  taorbid  excitontJk 

If  iW  i)ualiiy  and  rM|i«ctivo  pr<>|M>rtioii»  of  the  n»t«ria]a  farotshed 
Ibr  tli«  gnmtli,  nparalion.  and  luuinU'naiKT  of  the  several  organs  of 
Uw  body  be  good,  aod  in  proper  proportion,  all  the  of|;a]u  will  be 
writ  fbnnoil  and  endowed  irilh  health,  and,  aa  a  conaetguence,  capable 
of  prrfomlng  their  mpective  (bnctious  in  a  healthy  maimer.  Uul  if 
lb«ir  clonifatary  ingmlient*,  to  um  an  expremion  of  the  author  from 
wlinm  ve  linro  jwit  quoted,  be  bad,  tlwir  functionii  will  be  mure  or  Icai 
fti-ltly  petfiiriuetL 

Thorn  malerials  nrc  fumiahed  by  the  blood.  Prom  this  fluid  eaefa 
organ  nccivflB  such  oa  ve  n«ce8sary  to  its  own  particul&r  ori^auization. 
The  Uood,  iberefore,  exercisoa  an  tmportuot  iuflueoce  upon  the  whole 
•y«ttm,  di'ti-miiiiitig  the  health  of  all  its  paiU,  which,  as  Delaharre 
■ayv,  "i»  ri-liuive  lo  ihv  ijuaiility  of  tlie  blood,  and  the  general  health 
raolu  tn>m  that  of  all  |iaru  of  (he  tyxtem."  In  order  to  tht«,  bar- 
Dony  mu*t  fsixt  hetwii^n  all  ibe  orgaoa;  but  In  conKquCDOe  of  the 
gmU  Tarii-ty  and  intonniiigUiig  of  tcmpt-Taim^nt*,  it  mrcly  docs, 
aiMvpt  |wrbs|w  In  IhoM  in  wbooi  the  •anguine  preilominnle*,  and  who 
haTo  not  bocome  tuorvatod  by  irregular  and  luxurtoii^  living.  Brcu 
itben  it  does  aicistt  we  are  by  no  mean*  certain  tliat  it  will  continue  to  do 
•o ;  C>r,  DXpoaed,  as  tfae  body  is,  to  a  tbouMiud  aiUMs  of  diwiui!,  iU 
ftinctiunal  operatiotia  nay,  at  almost  any  muraent,  become  disturbed. 
Antoag  the  civiliied  nations  of  tlie  earth,  tlic  peoaaniiy  of  Great 
Britain  probably  poaseas  as  good  constitutional  teniperatiH-ula  at  are 
anywhere  to  be  found  ;  and  yet,  with  these  people,  we  are  told,  that 
although  the  aanguineoiu  predoiuiaau»  in  a  majority  of  com*,  k  b 
oombinnl  and  intermingled,  in  a  grvater  or  letu  drgns:,  wiili  othen. 

In  all  ihtM  modiScnUoDN  the  blood  plnyi  an  iin|>onnnt  part:  it 
dilamiocN  tlie  twrnponuMit  of  tho  individual,  and,  by  consoqucooe, 
the  pbynii'al  ■■ondition  of  all  the  liimust  of  the  hwly  «ubjoet  to  the  gen- 
eral law*  of  tho  eounooiy.  But  tito  depeodenco  between  the  solids  and 
this  fluid  is  mutual :  it,  alM,  is  dt-pendciit  upon  them,  and  tho  con- 
diUnn  of  nne  in  relaUvo  In  that  of  ihe  other.  Tlie  Mittds,  if  we  may 
be  (irrmitti-'l  the  um  of  the  metaphor,  are  the  distillery  of  the  fluids, 
wkilo  they,  tti  mm,  ouurish,  repair, and  maintain  ihe solids.  Aohangi^ 
thtfl,  in  th«  <v>ndiiiou  of  one  is  fifllowed  by  a  oorresponding  change  in 
the  condition  of  Ute  other.  If  tho  blood  be  of  an  im]>ure  quality,  or 
any  of  the  ingredieau  enienug  iuto  ita  composition  exirt  ui  loo  great 
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or  too  BniaU  a  ijuunlky,  it  will  fail  to  i)uj>|>lr  tlif  roliilo  with  Hut 
t«riab  ueoeMury  (>i  the  h««llhrul  ppfforaiiino<'  of  tlicir  I'uJiiliutu, 
if  nut  uetuiil  diacAM,  ■  t«n<lency  U>  it,  will  bi-  lh«  nsult.  Aii«l,  ag»ii 
ihe  purily  of  tlio  bliMwl  lit  diiptnclcnt  M['i)n  the  insnn(T  iii  which  tb 
wilids  pi'rfcirm  their  iilfit^iiH.  Whtir,  Ihci'Cforo,  duly  ii)ii>ri'i'iMiiig  tit 
im|Kiri«ii<:i>  of  thin  fluid,  ami  itii  vxi:^nc<u  in  a  pure  «Ulc,  lo  lli«  g«n 
oral  liMiIlh  of  iho  t-diiiomy.  wo  cannot  a^cnbc  tu  it,  rrgiirdlc^s  of  Ik 
{ivactii'm  of  t!i4;  tfolids,  n  coiitroIliDg  influrneo  over  ihc  organisni.  ■ 
T«  dtstingutsh  all  the  niou  mid  rarird  fhiflings  of  temperaniciil,  fli 
states  of  the  conMitutional  lieulth,  by  tho  physiognomical  appooranoet 
of  lh«  body,  is  perhaps  impoeeible,  or  can  only  bo  dotie  with  gnml 
diffietilly,  aud  by  those  tcIio  liavo  been  long  cxerciwd  iu  thHr  ob" 
aL'rvani-c ;  but  to  dii=^(>ver  thai  which  pri^louiiualee  ia  uot  m>  dilFirtdt  a 
matter,  mid  the  iudinitiona  &re  nowhere  more  pal[)<ibly  manlft^tod 
than  in  th«!  moiilli.  By  an  iuspectiuu  of  (he  ot'vernl  parlA  of  llib 
cavity,  to^-lhcr  with  the  Aiiid.t  and  the  curlhy  mutter  found  upon  tlM 
tix'th.  wo  beJicTO  LoductioiM  ntny  lie  inudv,  uot  only  with  Ttpud  to  tho 
innate  conotitutioo,  hut  nl#ci  with  n^unl  tn  the  prciout  »tnlc  of  health, 
sorriiTJihlu  both  to  the  d«ntal  ami  ini'tlica]  practitioner;  and,  in  the 
further  prrB^viition  of  this  inijiiiry,  wc  nhall  endeavor  to  point  out 
Eome  of  the  principal  of  the  indientionn  hero  m«t  with,  to  state  the 
a]>pearance8  by  which  ihey  are  distinguished,  and  to  offer  euch  Other 
geocra)  reflections  as  th«  subject  may,  from  time  lo  time,  seem  to 
suggest. 


CHAPTER  11. 


xnB  TEETH. 

MOST  ilcnlftl  phy»i<)l  legist  A  havn  ohsdrved  tlic  rnarkud  dilTc^ron<M» 
llial  i-xirt  in  the  npiwaraiuvn  of  the  t(«th,  giimn,  li|i*,  ton^ic.aad 
seoretioiiji  of  iha  mnuth  of  difUfn^uC  iudividuaU ;  and  of  that  earthy 
snl)stuni-e  (cuniTuonly  eall<:d  tATtjir),  depoaited  iu  a  ^reatvr  or  IcM 
abundance  on  the  teeth  of  every  ouo;  and,  although  all  may  not  have 
mugbt  their  etiology,  many  liavo  had  uucaMon  to  notice,  at  l(-a»t,  tliuir 
local  indi cations,  am)  to  profit  by  thv  information  whldi  ihi-y  have 
thus  obtained.  Nor  have  iIk-jt  fuilinl  to  ob»tTvi:  that  llie  *!«■,  iMhir, 
length,  and  arrangement  of  tho  teeth  vary,  and  tliat  those  ara  iudico- 
live  of  their  snsoeptibiliiy  to  diseiise- 

There  are  five  principal  claMsa  or  descriptions  of  teeth,  each  of 
whiebdifftTa,  in  some  Twpectfl,  from  the  others, —  a  kiiowlcd^'eof  wbieb 
Is  very  ceoeotial  to  the  dental  piaclitioner,  iu  order  Uial  he  may  de- 
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I  Uteir  liability  to  decajr,  atKDgth  of  attodiixunt,  uid  the  fona 
'■  lUi'ir  roHi. 

•  li. —  Till'  tei-lh  belonf^iiig  to  this  ola«  ar«  wlii(«,  with  a 
U|;lit  rniooi-iwlorvd  tbg«  wax  lh«  gum,  which  bevDuua  more  tuul 
Riiitr  ajiiinrvtil  u  the  euliJMt  n'lrnnnM  in  age,  of  a  mcdiuni  vixo,  ruthcr 
*ltiirt  tl'Bii  \*M)i.  «iilh  thick,  Kiiiiirf  cilgcs;  tbosc  of  cjiih  cIuni  uf  iini- 
lorn  lUtiHiuuoQtf,  au<l  vary  hsril.  This  ilmcriptioD  of  tho  t>rolh  is  nnui 
fm]ui»it1,r  tnri  with  in  |Mnoaa  of  mnguiDratis  tctnpcraniral,  or,  nl 
Icwt,  ihiNH)  in  wlidin  thin  |tr«<ilaiuiaateB;  tbey  ruivly  decay,  iind  grniy 
rmllr  oompr  llirir  iimprr  (Kirtiti'iu  lit  ihi^  deulat  arch,  thf  most  cumtnon 
<l«TiaUun.  niid  mw  utttKwt  iHTuliar  to  chin  elan  ia  that  uf  llie  BUp«riar 
taciiNin  anUi|;onixing  with  the  inferior,  cnuoiug  tlvo  fonn  of  ahraiiion 
known  m  m<^-hani«l,  Tln-y  am  not  oanlym-tn)  ujnin  byoonxMlvo 
ligrot«,an'U-tiriMHtuckingili<!ni,u«uiillyof  tbcbla<.'kvurii-iy,nuke*bat 
■low  profirras,  and  often  exb^  for  a  oansideniblQ  time  witltont  vnining 
pain  or  inootivetilenoe.  0[ioniti<iDa  jwrfurined  upon  tcutb  of  Uiiadaa 
nro  tboM,  aUivn  all  uthrn.  on  niticli  vri;  cun  predict  the  most  perftet 
■oonoM.  Thny  imlicatv,  ti  wA  ftrrjrtt  bunltb,  ut  Inut  a  stnlc  which 
bnnlttrul  vrrj  t'Io»cIy  on  it  ut  ihu  tiino  of  thrir  dentin  ifitn  I  inn. 

Thk*  flm  i)Mcri(i(ton  of  ti-^lh  is  ofcni>iooa1ly  found  among  ]>ef»ons 
uf  all  :inti'>ti^.  Tlu-y  on-  rerj- common  in  cold  and  Irniprrnlu  tlinial**, 
•Dtl  )»|N.-i-iallr  in  the  middle  clothes  of  tho  inhabiliint»  of  Engltuid, 
Irvlanil,  aiul  Scmtload.  Tliey  ara  also  frequently  met  with  in  »oru« 
\mr%M  of  thn  United  Slates,  the  <'»uada«,  the  monntainoiix  dixtricU  of 
Miexfco,  ami  mi  &r  as  we  hiive  bad  an  opportunity  of  infunninj;  onr- 
■elf.  In  Pranre,  Kiia^ia,  Prussia,  and  Swriiterland.  Tlio«e  who  have 
till  'ly  eiijov  nxcellcnt  hi-iiltb,  and  are  Mdimi  iniubli-d  with 

(I;  T  any  of  lu  MXiromiUinLi.     It  u  thiit  kind  of  li-i-th  whti'b, 

Lavmor  My*,  lie  hat  novvr  met  wiib,  exnipt  iu  "guMl.  acute,  ramlid, 
lUMMiA  nioD,"  and  of  wbtMe  pnvrworx  it  Iiw  b^-eii  rvtnarlfd,  tbiit  their 
atomachi  an  ajwayi  willing  to  dig(«t  wbut«wr  ibeir  tivth  arc  ready 
to  maati'Vtu, 

III  mnflnuntioo  of  what  has  before  been  oaid  with  rrgard  to  the  In- 
flunicp  which  tlw  stale  of  the  constituiiona]  h««lih,  nl  the  iim<i  of  lh« 
^  n  "f  the  l<.etb,exertflnpoa  Uic  Rowvcptibttilr  of  r1i'«-  «r^rnu* 

l<>     I  impn-nionB,  it  i«  only  iieccjuaiy  to  mcniinn  tlti-  tncl.  ir<-ll 

kfiiiwn  Bixl  &n|UMilly  nllud»1  to.  of  iho  early  tWur  of  a  tiuKte  duM, 
ora  [uiir  aX  «  nin^bi  cliii**  of  tr«th,  in  each  jaw,  while  tin'  n*!,  |"*- 
■winj;  ibr  rhafiu;lerii>ticB  just  descrit>ed,  remnin  »nund  throiit;h  life. 
Tliu>,  wbrn  il  bn|i}wns  tbnl  n  child  of  ^xrrllenl  coit>titulion  w  nflbclcti 
iti-'  •  .  vort'  diwaM-,  ihn  tp»ib.  wbieh  nreni  ibe  time  recniving  their 
r,i  ,  an- fitnnd.  (in  tlieir  ^n^[ltton.  lo  diifer  fmm  tb(»>e  ubich 

have  nroctvvd  tbeir  (olid  materia)  at  auuther  limo,  when  the  openitiotw 
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of  tlio  bodj  were  bealthfully  perfomicd.  JstHetki  of  hnving  n  wlii 
Miioolh,  aod  uniform  surtko«,  th«}'  biive  a  nrl  of  chalky  wpect,  or  ^ 
faintly  tiii;;ed  uiili  bluit,  sui)  aru  rougher  and  len  ubLfbmi  la  till 
surfaces.  Tevth  uf  this  deicriptioii  urv  vcrjr  ausceptiblo  to  the  act 
of  oorrauve  mgcnU,  mul,  u»  a  cugwcciucDce,  rarelj  lurt  long. 

But,  uot  willing  tu  TK»l  the  corrcetneM  of  theie  view*  upoo 
byj>i>th<«ih,  we.  In  a  great  iiumlKT  of  in«tanocs,  wlicrv  nc  have 
Icrih  tliiin  varying  in  tluiir  phyxit'td  np]>niran(H\  have  taken  |>aiua  | 
luijuirc  uf  (litMu  who  had  an  opiwrluiiily  of  knowing  the  »tate  of  ll 
gvncnil  hmllh  of  the  individtials,  al  the  diftervnt  periods  of  dentioQ 
cation  ;  and  iu  every  cbm  where  wo  have  Ikvd  able  to  procure  thei 
sired  infunnatioD,  ii  has  tended  to  the  oonfirtuatioD  of  the  opin 
here  advanced.  Nor  have  we  neKlt^cti^d  to  itaprove  the  many  op| 
tunities  tlmt  havo  pre^enied,  in  tlie  couiw  of  a  somoirbat  qx\ 
pnfeesionat  carc<Gr,  of  making  theie  obKrratious. 

Althoii;,-h  l\n:  u[M;nition.t  of  the  eoonomy  are  na  occretly  I'arriS 
that  it  in  inifKwilile  tu  coinpreheud  their  detaiU  fully.'ic  U  knuwn  i 
tlic  phfiic)m«na  nwulling  therefrom  arc  influenced  and  loudified  by  tfa> 
n)ann<'r  iit  wliioli  tliuy  aro  performed.  If  thejr  are  derangvd,  thi 
blood,  from  which  the  earthy  materials  forming  tha  baiis  of  all  tht 
onoous  tiaeuoi  are  derived,  is  deteriorated,  and  furnifhis  th(««  salts  in 
I(M  abundance  and  of  an  inferior  quality.  Ucuoe,  teeth  that  soU^Uff 
when  the  mtcm  is  under  the  intlucnce  of  disease,  do  not  possess  llic 
obaraeteriatics  necessary  to  eoubte  ihem  to  resist  the  aseaulu  of  eorro- 
eire  agents,  to  which  all  teeth  are  more  or  leas  exposed,  and  irhich 
rarelv  aHect  those  that  receive  their  aolidityiuj;  ingredicnis  frouj  pure 
blood. 

The  cnlcnrcnuK  Milts  of  ihtwe  organs  are  Airnished  chivfly  by  the 
reil  purl  iif  thin  fluid,  the  gi-laline  I*  <lvn\'cd  from  the  white  or  serous 
part;  " whi-nco,"  ii»  Relabarrc  remark*,  "it  roiills  that  the  Mtliditjr 
of  these  Loin-*  Viiriea  according  an  one  or  other  of  thaw  prinei)klt«  pre- 
dominates," nod  the  relalive  proportions  of  th(»o  arc  rc^'iil»(>.*d  l>y  tbc 
State  of  the  blood  at  the  time  the  taeth  nro  undergoing  volidifieatioii. 

Clatt  Steond. —  Having  digreft-ed  thus  far.  we  sluill  now  proceed  to 
notice  tlie  teetli  belonjfiiig  to  the  xccond  cIom.  They  have  n  faint, 
axure-blue  appearance;  are  rather  long  than  sliorl;  Ihe  inriwrs  are 
generally  thin  and  narrow,  the  eentralH  heiu);  frequently  a  little  long«r 
than  lliir  Int-'ralN.  In  tionw  ca.tiM  Llii>  lateral  iucisotv  are  rt-ry  small 
and  pointed.  The  cuttpid*  an>  utmally  round  and  pointed ;  the  bicu^ 
niils  am)  ni'ilant  vmall  in  eirt-umference,  with  prominent  cwps  and 
pniliihiranecji  upon  their  grinding  surfaces. 

TiN-th  iii)sw%iing  thcjie  ell aracte rial Ics  are  usually  very  sensitive, 
cuuwkI.  doubtless,  by  a  nupera  bun  dance  of  animal  matter,  and  aie 
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more  easilj  acuA  upon  thnn  teeth  of  the  Erat  daw  hy  corrosive  agents, 
ouil  to  the  raranes  of  whicli,  unleaa  gnM  attenliun  i»  p»i(l  to  Iheir 
cli-jinltneao,  thej  ofteo  fall  early  vietiim.  llie  vwrlel y  of  mrim  ttlmwt 
|ieriiiuir  In  thb  ctn»  U  known  as  the  white,  the  |>aria  aitack^ol  bi;itig 
midcriil  aoD  tui'l  humid;  and  ait  ibey  retain  their  uatuml  unlor,  it  but 
too  fr<i]tir-niiy  liupiiciiM  tliat  HtM^h  tMilh  are  alniMt  irmtricvahty  ruined 
Iwforo  iti  pittM-ncp  i»  I'ui'itwtwi.  Tliey  are,  alw^  more  fnequHilly  af- 
fected wiih  utroptiy,  or  huvc  H(>on  lliuir  nurfucn)  wliile.  lirtmn,  or 
opaque spC)(«,%'ar^-tng  iu  eixcuitd  ntiiiibur;  Huversl  are  KUincliiiHS  fouiH) 
Upon  a  single  looth,  and  in  some  invtaueui  every  touth  iu  the  moutb  is 
mon  or  lesa  marked  with  them. 

Bui  tliift  U  iwt  the  only  description  of  teelii  liable  to  he  aCected 
with  ihi.i  diitcHse.  These  Hpote  are  occaNunally  met  with  on  teeth  of 
every  ifr^nwurdi-iMiy,  fliaptr, ahade, and  Mte;  but  iltey  are,  probably, 
more  fre<)ueiitly  #0<!ii  on  toelh  uf  the  i>ecuud  claM  than  on  thuw:  lirat 
described  ;  b«»idM  which,  it  nlW-n  happens  that  ihey  arc  aAbetfd  wilh 
etijsiun  ou  enierjpng  fmrn  the  gnntfi.  and  »»nirtini««  *o  baiily  it»  to  plaee 
either  their  retitoration  or  prettii'vation  beyond  liie  rrac-b  of  art.  This 
speei<M  of  ^^rosion,  or  that  which  occurs  previously  to  the  eruption  of 
Uie  teeth,  !t>  eauM.'d  by  jtoiiif  di^eai^ed  eondiUou  of  the  fluid  which  nir- 
roun'U  thein  before  tliey  apjiear  above  tJie  gunu,  and  Li  denoniiuatcd 
congenitflL 

Teeth  like  tliom  now  under  con«idcrUinn  arc  in<Ii<;ntivo  of  a  wtukty 
const itui  ion,  of  a  temporaniCRt  oomidcmbly  removed  from  the  san- 
l^inous,  reeeiiiblinj;  the  lymphatic,  and  of  blood  altogelher  too  serous 
lo  ftimish  Riatcriala  sueh  as  are  necewary  for  building  np  a  strong  and 
htmlihy  ori^nism.  They  are  more  common  lo  females  than  males, 
lhi>U(;h  many  of  the  latter  have  Iheoi.  They  are  uH-t  wllh  ninong 
people  of  all  o(iuntri<»,  hut  niortf  fri-<iuegtly  among  thiwc  who  rvKide 
ia  sickly  locnIitieM,  and  with  iwlividuals  whiiw  systems  have  become 

.enervated  by  lusurious  living.  In  Great  Britain  they  are  more  rare 
than  in  the  Unile<i  l^tates,  and  lha»e  wlio  have  them  seldom  attain  to 
a  greai  age,  Nevenheless.  some,  under  the  influence  of  a  judicious 
reitimen  and  a  salubrious  climate,  thuu};h  inaaleJy  delicate,  do  ao([uire 
a  ((ooil  raiutitutiiin,  and  live  to  a  great  a;^;  while  lite  tei-ih,  K-m  for- 
tunate, tiuk-M  ifae  must  ri^id  and  eonslani  attention  is  putt)  to  tite  use 
of  the  mtuux  Decenary  fur  their  pmn^TvalKKi,  generally  fall  <.>uriy  vtc- 
Uma  to  the  tavagM  of  dliicim-. 

dam  nird.  —  The  («Ttli  of  tliiD  chtKt,  though  diflVrliig  in  many  of 
Iheir  ebaractcrlittic*  from  those  Wt  described,  are,  iievenhele«e,  not 
untiko  thcni  in  texture  and  sensibility  to  disease.  They  are  peculiar 
(A  these  wlto  have  inhabited  a  scrofulous  habit  or  diathesis.     Iu  this 

r  Mate  of  the  system  we  find  a  sufltcieat  supply  of  blood,  but  it  is  usually 
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of  a  pemictMia  charucter ;  tho  whole  or^niim  in  nfieotd  bv  it 
reiKlcred  very  3U9cej>tible  lo  disiflM,  more  vepi-HHlly  to  thai  i-la!*  auj 
iuiluccd  hy  cold.  Tcelh  ilfVvlojxM)  under  coDalitutiuiiil  ilL-lrcts  u{ 
t)ii»  nature  are  larger  than  tctth  of  the  lir«  or  cecoud  Hii»;  iliuii 
fiiviM  ani  roti){h  mh)  inx-gular,  wiib  prut ubeni new  aruluj;,  txn  aaly 
from  Ibt'  grinding  wirfacea  of  Uie  iHciupida  aud  moUnt.  but  ultw  not 
iinrrv>|urnil/  from  (heir  udta,  with  rorreopoiidinx'}'  <)*^'|>  iitdrJitaikiii*. 
TI117  havo  a  iiui<l>lj'  white  color.  The  cruwun  uf  the  iiifiaurs  vf  IhiiIi 
jaw*  ar«  broad,  long,  and  thick.  The  piMterior  or  palatiiiv  nuriiivw 
of  tlitHMiuf  tli4ti>u|H-rioriuaxilla  are  nui^'bniid  luually  dn-iilyind'-ul^-d. 
In  the  majority  of  vam*  tbuir  nrraiigcwt-iit  tit  <(iiito  n-^>ilur.  itmiigh 
freijucotly  fuuiul  lo  proJML  Tho  alvculnr  riilj^i;  usually  de»crib(»  a 
broad  arch.  Tbe  «x<mws  in  eizo,  both  bore  and  in  tho  t««ili.  wenu  to 
c-onaist  nioru  of  gtlatiiie  than  caJcureiitu  pbo6phat«.  This  de^rriplioQ 
of  leetb  decay  rajiiJIy,  and  in  some  iiisianrM  appear  to  set  nf  defianeo 
the  n-Jiourecfl  of  the  deuiint.  Tliey  are  liable  to  be  uttack4>d  nt  almwt 
CTcry  point,  hut  intirv  purtieularly  in  llidr  indcaitiuioni'  and  ajipruxi- 
mal  RuriacM.  The  airicv  to  whi<'b  th(i>c  tc^tb  ant  liabli-  it  in  color 
and  consisteDcd  bctwucn  the  two  kinds  ineulionoil  in  t.-uunwtio»  wit 
the  fimt  and  uecond  classes. 

Tbe  author  h  aciiiiainted  with  a  fiimily,  f aniltting  of  scveo  or  < 
Mftinbcni,  niMl  of  whom  are  adulta,  all  bavin;*  this  iurt  of  teeth.  Tfao 
inmt  tborongh  atienuoD  lia»  been  paid  by  each,  and  yet  all  have  Iwt 
most  of  ihdr  tocth.  They  arc  UHiiully  fiwt  attiioked  in  iheir  npprosi- 
mal  mtrfacw  and  iiid«utatic>iM,  but  m-itber  tlitur  lubial  facn  nur  meet 
prominent  points  are  exempt  from  rnri^w.  No  Kooner  is  its  progreGS 
aireBifd  in  one  place  or  part  thnii  it  appears  in  another.  Thv  author 
has  had  oce&fiinn  to  611  a  uugle  tooth  in  as  many  as  four,  five,  aw) 
even  six  <lilTertiit  places ;  and  in  this  wav,  though  hia  effjrtn  at  the 
prwervBlion  of  any  considerable  number  have  proved  unavailing,  he 
haa  boon  able  to  tntve  xotup  of  tbeni.  Itut  it  in  not  necesfitry  to  paiticu- 
hiriie  ca*i».    Every  th-nliKt  han  wften  teciih  of  tbix  deacriftttou. 

The  corrorivo  propertint  of  the  fluid*  of  ihe  inoucb,  however,  aro 
BOHWtiinGa  so  changed  by  an  amelionitAon  of  tlir  roiulituii'^n  that,  not- 
vritbstanding  the  great  Hiieoeptibilily  of  tho  tcctb  lo  dixcaMs  ihoy  are 
BometJiuci  preserved  to  a  lato  period  of  lifb,  or  until  the  g^craj  heidth 
relapses  into  its  former  or  enmfi  other  iiiifitvortiblr  cxiditiou.  This 
lias  happi^ned  in  several  iiistaiicce  tbat  hare  dime  under  the  aiitlior's 
imme«liale  observation,  and  it  should  be  liomc  in  mind  that  lite  sol- 
vent qunlicicN  <if  tbe»e  juices  are  influenced  by  tbe  stats  of  tho  ooiutjr 
lullnnal  hi'uUh, 

CtoM  Fourth. — Teclb  of  ibis  t:\am  twially  bare  a  white  clialky 
kppcjinuic^  are  nuuquidly  develoi>ed,  and  of  &  very  soft  lext 
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Hey  are  easily  acted  upon  by  corrosive  agents,  and,  like  the  teeth  last 
Doticed,  generally  fall  speedy  victims  to  disease,  unless  great  care  is 
taken  to  secure  their  preservation. 

Persona  who  have  teeth  such  aa  described  in  this  class,  generally 
have  what  Laforgue  calls  lymphatico-serous  tempcramenta.  Their 
blood  is  usually  pale,  the  fluids  of  the  mnuth  abundant,  and  for  the 
most  part  exceedingly  viscid.  They  do  not  have  that  white,  frothy 
appearance  observable  in  healthy,  sanguineous  individuals. 

As  teeth  that  are  neither  too  large  nor  too  small,  and  that  have  a 
close,  compact  texture,  and  tinged  with  yellow,  are  indicative  of  an 
originally  good  constitution,  whatever  it  may  be  at  the  present  time, 
so  thoee  that  are  long,  narrow,  and  faintly  tinged  with  blue,  as  well  as 
those  that  greatly  exceed  the  ordinary  size,  and  that  are  irregular  in 
ihape,  and  have  a  rough,  muddy  appearance,  furnieh  assurance  of  a 
constitution  ori^ally  bad.  The  first  of  the  latter  descriptions  of 
teeth  are  more  frequently  met  with  amoug  females  than  males,  and 
among  those  of  strumous  habit,  than  those  in  whom  this  diatheiiis  does 
DOt  exist. 

OoM  Fifih. — The  teeth  belonging  to  this  class  are  characterized  by 
whiteness  and  a  pearly  gloss  of  the  enamel.  They  are  long  and  usually 
small  in  circumference,  though  sometimes  well  developed.  They  are 
regarded  hv  many  as  denoting  a  tendency  to  phthisis  pulmonalis,  and 
are  supposed  hy  some  to  be  very  durable ;  but  the  author  has  observed 
that  individuals  who  have  this  sort  of  teeth,  when  attacked  by  febrile 
or  any  other  form  of  disease  having  a  tendency  to  alter  the  fluids  of 
the  body,  are  very  subject  to  toothache  and  caries ;  and  that  when  this 
condition  of  the  general  system  is  coutinued  for  a  considerable  length 
of  time,  the  teeth,  one  after  another,  in  rapid  succession,  crumble  to 
pieces. 

It  would  seem,  from  this  circumstance,  that  the  fluids  of  the  mouth 
in  subjects  of  strumous  habit,  if  iVec  from  other  morbid  tfudcncles,  are 
less  prejudicial  to  the  teeth  than  they  are  in  mast  other  constitutions, 
and  the  author  is  of  the  opiuion  that  it  is  owing  to  this  that  they  are 
BO  seldom  attacked  by  caries. 

M.  Delabarre,  in  speaking  of  persons  who  have  teeth  which,  though 
beautiful  from  having  smooth  and  apparently  polished  surfaces,  pre- 
sent shades  intermixed  with  a  dirty  white,  says,  they  "have  had 
alternations  of  good  and  indifli^rcnt  health  during  the  formation  of 
the  enamel.  These  teeth,"  he  continues,  "nrdinnrily  h«ve  elongated 
crowns,  and  many  present  marks  of  congenital  atrophy."  Again  he 
observcK,  "Teeth  of  this  sort  deceive  us  by  appearing  more  solid  than 
they  are;  they  remain  sound  until  about  the  age  of  fourteen  or 
eighteen ;  at  this  period  a  certain  number  of  them  decay,  especially 
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when  in  infiincy  tho  wjhjrot  wm  lympliatip.  and  eontiniinl  to  tni 
ttdo)wct>Q<v.  Tlii»  d«>onptbii  of  trvlh  if  tmiucntiy  nice  with  amoiii 
the  riiJior  claiMn.  in  which  children  Imtti  fecblo  Much  iKibfrty  uolj  b< 
mmni  of  gr"at  Ckrc,  ftn<I,  consequently,  owe  their  vtsulrni-i;  i^dIi-Iv  b 
thf>  utir«niitiiiig  iitt«Dtion  of  their  parents  aod  the  Btrcnglhi-iiiiig  rt-gi 
men  (hut  the  physician  has  caiuied  them  CDnetnntly  to  pursue.  Har 
ing  roBched  tlie  ei);hlecalh  or  twentieth  year,  their  health  i«  confimuM), 
I)ut  l!ie  mucMU  membranes  ever  after  liave  a  tendency  to  be  alTected; 
th«  rr<M<-r  <^il«r  of  the  mouth,  more  especially  ild  interior  ;«rt,  and 
that  of  the  lt]*<,  and  (lie  upper  part  of  lh«  palate,  uhicli,  by  degrees, 
ditjcovert  itm;lf  ait  the  dubjecl  gradually  adraoom  in  yearv,  xhowing  an 
nmelinrated  condition.  It  i*  ihiii*  that  niuiwroua  pertonn,  liaviiig 
gained  a  fanguinemis  tcmpcntnicnl,  would  d«cdv«ua;  if  it  wore  not 
that  vome  markii  of  eroMon  are  mcd  on  the  niattinittng  suriacus  of  the 
fini  itermanent  molam,  whicli  inform*  us  tliat  the  proeut  healili  U  tit* 
rwuii  of  amelioration." 

There  arc  othpr  cases  in  which  the  teeth  are  of  so  inferior  a  quality 
that  they  no  sooner  emerge  from  the  guma  than  they  arc  attacked  and 
destroyed  l>y  caries,  while  the  subjects  who  poMesi  them  are  enabled, 
by  skilful  treatment,  to  orereome  tlie  morbid  conttitutioaal  tendencies 
again.it  which,  during  the  earlier  years  of  their  exiMenoe,  tliey  had  to 
contend,  and  eventually  to  actiuire  exoelleiil  health.  But  in  fonning 
a  prKgroiti^.  it  i-t  eMentlal  to  aaoortaia  whothcr  tfa«  general  organic 
domngi-iiicnt  which  prevcnt«cl  the  tMth  from  being  wdl  formed,  antl 
thus  gave  rise  to  their  premature  decay,  U  hereditary,  or  vhethn*  it 
haa  been  pmiiiiccd  by  some  nccideatal  cause  subsequent  to  birth.  The 
procurement  of  health  in  the  former  case  will  be  less  certain  than  in 
the  latter,  for  when  the  original  elemcnta  of  the  organitun  are  bad,  the 
allainmenl  of  a  ^od  conHlitution  i«  mure  difficult. 

PcTxoni  of  snn^'uinco-mucouK  temperaments,  having  Mifli>K<d  in  Mrly 
ohiMhncxl  from  fvhrile  or  infltimmiitory  di^eaxc*,  oAen  have  thi-ir  Icvtli 
affected  with  what  Duval  calls  the  decorticating  process  'drnu<tatM>a 
of  their  enamel),  resulting,  no  doubt,  from  the  dcstructioa  of  the  bond 
of  union  betn'cen  it  and  the  dentine. 

There  are  oilier  characterielics  which  the  teeth  preaent  in  shape, 
t>t«>,  density,  and  color,  and  tVoro  which  valuable  inductions  rai^t  b« 
made,  both  with  regard  to  the  innate  con^'titution  and  tli«  tnesuie 
neec«<ary  to  their  own  presen-aliou  ;  but  as  the  limits  a&sigued  to  this 
part  of  our  ituhject  will  not  admit  of  their  consideration,  we  shall  con- 
clude by  ohterving  that  the  appearances  of  these  organs  vary  almost 
t^  infinity,  Kach  is  indicative  of  the  .^tato  of  the  general  henltli  at 
the  time  of  their  formation,  and  of  tlicir  own  physical  condition  aud 
nuoepUbility  to  di»ca«& 
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CHAPTER  HI. 
TKB  MDOOC8  HEHBtUJtE. 

nonArmsf. 

rflBE  <lbn»ai  of  (lie  niuwuA  membrane  lining  (he  mouth,  tcit  com- 
'     ni'in  nt  the  poriiMU  for  iliu  «ruptiva  uf  thv  twih  am)  Intrr  iti  lil'e, 
coinpu«tin>Iy  rare  (luring  fceui  life,  anrl  lYitPpr  lu  regards  eym|>- 
in  nrronliiuw  witti  llm  nalnn^  of  tin-  nflt-olion  mml  1  bo  part  of 
'tb*  mucNi*  Btirfui'i-  in  whir'h  it  miiy  hjivv  iM  origin. 

The  inixit  <yiintnon  K^Vs-tion  of  thf  niitubrane  lining  the  mouth  in 
IcDown,  liv  the  gttK'ral  t4-nu  Homatilit.  frnin  tbc  Grock  won)  *nfi*> 
"  romirli,"  anil  Hi»,  "  ■  eiiRix  lit-noting  ioflMDmalion,"  and  is  described 
bj  rrt.r.  Wijotl  as  f-tllows : 

"  Inflamraatinn  of  tti«  nmutli  appears  in  retliloncd,  mmcwhat  e)^ 
TDIfl  puirhM,  or  oreiipi«  lar)-i>  |iortiooa  of  the  9urfii«e,  NontoliinM 
sUndlng  n|>{iiin-ii(ly  over  the  wliole  niouiK.  In  n>inri  ciwr*  it  is  m- 
■I,  with  littlr  or  oo  Hwulling,  and  mny  Iw  dovignuUx)  us  rry- 
AematoM*.  fVom  tho  Gntk  word  ipv^f^t,  'red;'  Id  o(b»Ts  it  occupies 
Ih«  vlvnlc  Ihickncn  of  Iho  rocnihriin'-,  fxtrndSng  imnu-liinm  to  the 
■uh-niumtiB  ti«iie^  snd  even  to  the  neighboring  ^truciiires,  00  the  sub- 
ItSf^al  and  eal)!!^!!!^!^  jilands,  and  tho  alisorbent  glauds  nf  tbo 
wk.  and  ftccnaions  considerable  tumefaction  in  all  tlitt»e  pnrt!<.  In 
Uie  m-ibmiatoua  ftinn,  tl  ia  characterized  hj  rcdne^.  and  nnt*c  of 
ilMBl,an<I*onte(linMe{>nxi(leruh1e  tenderncau.btil  i.t  nnt  untiillv  attended 
ith  •nilp  pain ;  when  deeper  iu  th«  tis>ue,  it  i»  often  vi-rj-  painful. 
"P^irtious  of  tho  epithelium  sometimes  beenmo  opaque,  giring  an 
a<x  of  vhiteneas  in  etrcnka  or  patetie<.  Ocfa-innaljir  this 
EcMtlDjt  is  elevated  in  blisters,  or  even  detachefl.  like  the  niiiele,  from 
tbe  ikio  In  Hales.  Superficial  ulcerstinna  not  unrrequenlij  occur, 
ihich  may  fprnid  over  cotixlilerable  |>ortions  of  the  menihnine.  In 
sin  HatM  of  the  cotiKtitutimi,  the  ulreralive  tendency  i*  very 
UrtMff  aiKl  4)i>ep,  and  rxlenairo  aorM  ocnir,  wliicli  arc  sometimes  at* 
lci>dr<l  with  gangrene. 

"  Thrn?  i*  often  a  oopiona  Bow  of  saliva ;  ibougH  In  mme  inslnncca 

tkis  tuK-reiioti.  n«  well  as  that  of  tlio  miicpus  fMlicien,  is  ehcvk*-*),  and 

■  111*  mouth  is  clammy  or  dry.    The  sense  of  ta«le  is  usually  more  or 

I  impaired,  and  speech  and  mastication  are  oflen  difficult  and  piun- 

m.    Whan  the  (oufiie  is  affiMrted,  its  surface  is,  ia  g«oeral,  first  oov- 
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ered  with  a  vhitieh  far.  tbrough  nbich  the  red  ami  svollGn  fulltc 
may  oAcn  be  »ecD  projcctiDj;.  Thia  ftir  aomctimeti  brcjika  off,  Itwring 
ibe  surface  red,  amootb,  and  glods}-,  with  bcrc  nml  tUem  pmminrnt 
riillicles;  or  the  surface  may  be  banl,  dn-,  or  gashed  with  painful 
li-'nucuii.  Wheu  theguuis  are  iiivolv<^d,  thvy  hwiOI,  and  rtfti  tip  between 
the  iceth,  aruuiid  die  necka  of  Vflii<;!i  ila-y  frrijuwilly  ulccrat«.  In 
)>i>tn<!  Km-vs  this  ulceration  duoi  not  vraw  until  it  hiut  extended  into 
the  Hoc^kt-ta,  mid  dealroyed  altogelhrr  ihn  cniinectiono  of  tlie  teelb, 
which  beciMue  loosened  and  fall  out,  alUr  wliich  Hu:  gunw  will  heal. 

"Ontinary  iitflanunation  of  the  nmuih  i*  (H-Jdoni  tM>  Ttolont  as  to 
iiiducv  syiiipl'inintic  ft^ver.  Thi:i  Wm  of  inllumraation  w  moro  fre- 
qwntly  u  4'»ni plication  of  oth<T  dii>iiu<i':i  thnii  nn  origiiiiil  uSixrtioQ, 
When  of  the  biluir  character,  it  is  generally  caused  by  iho  direct 
action  of  irritant  bodies,  as  by  scaldiDg  drinks,  acrid  or  corrosive  But>- 
stances  taken  into  tho  moutli,  or  unhealthy  eecretlons  from  decayed 
teeth.  The  ^harp  edge  of  a  broken  tooth  someUmea  giv«a  riac  to  much 
inflammation,  and  eren  deep  and  obstinate  ulcere,  opeeially  vf  tliu 
tongue.  Inflaramation  of  the  luouth  may  aWi  rtwult  from  t)i«  rcacttoa 
which  followa  the  long  contact  of  very  cold  tiutinuinciii,  mch  u  ico, 
with  the  ii]t«rior  of  the  mouth.  It  aonietimea  prcioeodit  froin  llie  jiropa* 
gallon  of  inftumniation  from  the  fauces,  and  i*  u  frc[]u<'nt  ir<inM.i]u«nce 
of  ^a«trir  irritation  priHlm-nl  by  miir  or  acrid  mullcr  in  iIhj  stomach, 
l>ninkiinl;>  mi-m  pculiarly  pri-di.->pii»(:il  In  it.  Of  the  conslitutioiuil 
muses  iioiiv  lire  *o  frecpient  i%»  tlie  i>tui«  of  fevtir,  which,  wlintcvcr  may 
be  its  peculiar  chaructcr,  U  very  apt  to  alTucl  the  mouth,  and  not  ua- 
frequcDlIy  occasions  inflammation." 

Simple  Erythmtatic  iSiroina(((M.~Tliia  is  a  form  of  stomatitis  oom- 
mon  to  children,  even  at  an  early  period  of  childhood,  and  may  be 
ciiifinvd  to  the  tongue  alone,  or  be  univerMally  dlffuaed  over  the  whol« 
mucous  membrane  of  tlie  mouth,  ll  is  characterized  by  an  increaaa 
of  the  heat  and  redncn  of  th«  part  aiTeeted,  and  more  or  \tsei  dryueu 
of  the  surface^  with  a  high  degree  of  Ht-naibiiity,  and  pain  wbftii  the 
lips  or  tongue  arc  moved.  Among  the  <-iu-ly  vymptoina  an:  n->tluM»inw 
and  tVelfulnea».  with  refu»ul  to  takti  f>HMl,  or  when  attempting  to  do  %9, 
suddejtly  ceasing  on  account  of  the  pain  ttxperionced. 

The  iiilbiisity  of  this  ajfcction  varies  in  dilTcrcnt  cJiMw,  .-'omctimca 
cxiiiling  in  Kuch  a  slight  form  as  to  catise  little  uneasiness,  and  ipiicUy 
dtfnpjK-arin};.  while  at  other  times  it  niuy  cause  intcnso  pain,  and  con- 
tinue for  wcuks  or  months. 

In  a  ^i-vcn'  form  it  may  extend  to  the  cmophagus  and  stomach,  or 
tho  Inrynx  and  trachea,  and  at  last  prove  fatal. 

Wbeu  itoccuni  during  tite  period  of  dentition,  to  which  it  b  com- 
nou,  it  is  oflen  accompanied  with  fever,  oad  sometimes,  specially 
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I  oonUnund,  by  a  proAiae  flow  of  nliTa;  oomrring  preTious 
Id  dflBdlloii,  it  b  Mlilnm  ansimpntiit^l  with  fVvcr. 

Thitfunn  of  »t(>niiaituuimur<l  citlitr  by  lliu  irritntion  of  dcolitioai 
mtpa*urv  to  ral<t,  bot  and  ntimtilnting  KkhI,  or  a  <Jif«iucd  couditioa  of 
tbviliinciitnrv  rntiaL 

la  verr  voiiiig  c'liil'lron  it  mny  mult  fron  violent  excrUone  of  tb« 
toRt^tt  mill  ll[M  ill  attcm|itiiig  to  mck  Irani  ui  oTornlutcudod  breut 
or  n  malfiimini  nl|>|)lai 

Tht  Bimf>lr«t  form  of  nylhematic  slomatilu  u  reaHiljr  rrlivrctl  by 
MtM  of  rm^tllient  «mli«e,  eudi  u  roIutioiH  miiflo  fmtn  tho  elippETjr 
dm  bark  <»  th«  pith  of  aoMafra^  in  cold  water.  When  scvcr«,  a 
iMcb  or  two  appliwl  to  tbc  aiiKl<^  of  tbo  jawa  will  prove  eerviimbk, 
aai]  an  a  «a«b,  tbo  Ai'i-tnif  of  ii-iul  In  a  »olul)oa  compoaed  of  tbrcA 
l^itu  In  (inn  fiuiilouiici-  of  wiitvr. 

Wb«D  till-  infloiiimntjon  of  th«  month  u  nyinptomatic  of  a  dtMand 
iDililiiiii  iif  ilio  aliiiiciitory  canal,  the  rcraediiM  adapted  lo  nich  ft 

Hlitioii  urr  i>L-«wnry. 

L^wfufiVif  Sloma/itU  H  aiiolhrr  aflix^tion  of  tbo  mouth  ifbicb  is  ooin- 
Btna  t«<:)i<It))i<xHl,  tbo  premoailurT  eyniptumg  bciog  tbu  saino  u  in 
«rapl«  rrvthi-Tnatia  Btoiiiatili4.  An  osnmiiinlioa  of  tho  mouth,  how- 
eT(T,  at  thia  KtaKtt  of  the  iliMeaw,  reveule  ouu  or  more  sniall,  inflaraod 

^aw)  (tltchtly  tlevatcd  piio|>lc#,  whii-b  wmetiiufa  within  a  few  houra, 
boi  nmrv  ctMniaonly  after  one  or  two  daya,  preicnt  a  aoAened  and 
nllowbh  a]x'X,  and  al  louglh  a  ainall  uletrr,  ttuperfidal  at  Hrit,  but 
padtMlly  l)ecomin{(  docfily  excavated,  with  often  an  inflamed  and 
olevsK'd  nnrgin.  lliv  nurfaw*  of  lhu«e  ulren  are  roverwl  witli  an 
Hh-eolorral  or  a  yclli)wi>h  mallCT  in  the  majority  of  caMMi ;  but  fitm^ 
Ubmb,  tnotffad  of  being  thun  oowrvd,  tboir  surbcts  aro  ban-,  ami  bli?«<l 
mulily.  TIk*o  ulcvn  rmult  from  ac-uio  phloginonoua  inflammation, 
and  may  aiiack  any  pari  of  tbo  miit-ou*  membmoo  lining  iJw  uouih, 
bot  arv  miwt  i-omnioiily  found  on  tb«  sides  of  the  franuaii  altiag  the 
infvritir  marpn  and  eilges  of  tbc  tunguo. 

It  M  but  M-ldom  that  ibey  are  found  on  the  upper  surface  of  iho 
l«n|;iM:  but  when  tJiey  do  appear  on  tbiit  ourikoe,  iliey  are  gi^uvrally 
■uperftcial.  and  not  deeply  exeavatcd. 

Whan  the  uleen  in  thin  form  of  stomalitiH  are  fully  fanned,  ihpre 
b  anally  a  profUM  Aow  of  Mlivn,  and  a  dwrvaw  nf  the  fobrite  ex- 
dlanntt.  I'be  bowaia,  which  in  the  ftnt  stago  of  tbo  di«cwo  aro 
flMfin.  (iiiw  lioonniu  loot*,  and  oftfii  very  much  so  during  ii«  ron- 
lianaaco.  A  simpU  form  of  iiWraltve  etomatitis  is  ehantderinrd  by 
hut  Min  or  two  small  ulivrs.  which  in  a  little  time  fill  up  with  ktiuhi- 
UtiiMis  aiiil  Mi'iti  ht'jU  nvt-r.  In  a  luoro  severe  form  of  this  diMtase  a 
enaidetshla  number  of  Uiom  ulcen  exist,  m  eoma  uuus  uo«emg 
iO 
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■tltnoift  tlie  whole  of  ibe  mucous  membmne  of  the  gums,  tbe  inn 
lit  the  cheeks,  srcb  of  the  palate,  aitlea  and  iotumr  surloce  of  tJ 
toiigur. 

Another  form  of  Uii*  (liMHM  bwmerimw  met  with  where  but  onj 
two  ulcrn<  exift,  but  which  grntluiilly  lixtciid  over  the  uucuuh  surfli 
«t  the  Mime  timp  iuerauing  in  depth,  nnd  with  no  ■pjwLnun.'c  of  ha 
iii^.  Thiit  form  of  the  aflbctioo  is  altoodod  with  hectK  fever,  tW  cx«< 
erhatioiut  ucuurriug  iiijjhc  and  moroing,  and  rapidly  wearing  au 
the  strength.  ■ 

There  is  yot  another  form  of  oloenitivo  gtnnmtitin  oci-iL>ionnUy  mt 
with,  whioh  consisla  of  a  Bofteiiiag  of  tb«  mucoiiii  membnine  of  th 
paUto  in  its  ctaitre,  either  on  the  raedioQ  line  or  outeido  tliia  line.  Tli 
membrane  appeals  to  be  Boflened  into  a  kind  of  pulp  of  n  red  or  Giw. 
color,  whidi,  on  its  terooval,  diBcloeea  an  uk'er  with  perficRilicula 
wnlU:  ibe  hone,  however,  forming  ItK  base  la  fmind  to  tie  pcrfeetl; 
h«ttllhy.  It  i»  tlio  opinion  of  iu>tuo  that  ulcerative  stomatitis  In  con 
tagiou!) ;  that  in,  tlnit  itinuy  bcounimiinicatrd  by  luing  tlieuunopoonii 
eating, and  h1»o  (lint  it  i«  cntli-niic  nnd  epidemic.  UlceratiTO  Momalitii 
u  common  to  the  period  of  dentition,  eepecially  when  ihore  h  disoHei 
of  the  digestivD  organs.  For  the  treatmont  of  Iheximple  form  of  thu 
diifeasc,  when  it  is  aecompauierl  by  no  serious  disorder  of  llie  digeBlin 
organs,  mucilaginous  washes  are  serviceable ;  and  wheu  the  bovds  an 
costive  or  irregular,  a  eniall  dose  of  calomel,  Ibllowed  in  a  few  houtt 
by  a  dose  of  castor-oil,  the  daily  use  of  a  varin  biiih  am)  a  plain  diet. 
Dr.  Condie  recomraendi*  the  following  treatment  whuru  ihv  ulcen  arc 
slow  in  h«ali»g:  A  wolution  of  bornx,  gr.  zv.  to  tho  otinc«of  water,  gr 
a  wchIc  Aoliilii^n  of  the  nitrate  of  silver,  gr.  j.  to  the  ounee  of  water, 
ormilphatc  of  copper,  gr.  v.  tti  the<  ounce  of  water,  or  acidumnitricum 
dihitnni  npplicd  by  means  of  a  cftmelVhair  pencil  to  the  whole  of 
the  ulcemted  sHrfaee.  which  will  improve  thecUaractcr  of  thouloeration 
and  arrest  its  progress.  At  the  same  time  that  theae  local  appUcalioaa 
are  being  made.  Dr.  Mnrlc-nxie  reeommomlN  the  adminiMration  of  the 
•ntiutearbonate  of  nmnionin  in  full  do*os,  conibine<l  with  citrate  of 
iroii.  "  Altu>,  whi^i  the  tongtie  is  coated  and  the  alvine  <lt»charg(«  ore 
unhealthy,  an  emetic  of  ipecacnanha  and  sqntlls,  a*  well  mt  a  pnrga- 
live  of  calomel  and  rhubarb,  lopctlier  with  a  nulririniis  dirt  and  wrii»e," 

"  Any  apparent  cause  of  irritation,  such  as  a  d<-cayt«l  tooth,  ihould 
be  removed."  When  there  is  great  derangement  of  the  alimentary 
canal  accompanying  ulcerative  slotnatitis,  or  this  disease  ocenrs  during 
the  course  of  other  acute  and  chronic  diseases,  such  as  pneumonia, 
scarlet  fever,  small-pox,  etc.,  the  proper  remedies  adaplcd  to  the  re- 
moval of  thcae  diseasea  are  oeoeaiary. 

Gangrene  of  Ok  Mouth.  —  This  disease,  characterised  by  such  nanws 
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■•    ••Ouwnim  Otm."   "Oiuigriicno]»«l«,'*  "CWiiker  of  Uw  Moutli," 

"  Water  Cwikcr,"  b  vommoii  lo  chiMrvn  of  ilcbiliuiod  cotietitutioiid 

<>iiil  n  (ItrciiJfiJ  ljriD|ilwiii;  u^niiM-ninicDl,  liiu  nxult  of  ecaoly  noumb- 

aeot.  Empro]>i-r  cl»lhi»g,  and  tUtnp.  unhealthy  places  uf  abode,  ur 

ition  auuiv  uhiMrei)  ara  crowded  toj-mher  iu  churilabk'  in^iituitoiM. 

hen  an  screral  fbnm  of  tliia  afleclivu,  the  iuc»t  cumnKin  jwrhapa 
bring  [ireeodoil  by  inBamniation  uf  iho  giimr,  with  «ach  prrinoiiitory 
vyinjitomn  an  grtiit  InDgiior  niid  liiittiLt»n<7w,  in<li<{KMi(!on  to  nnv  txcr- 
ciw,  irric>ljlr  li-iiiitrf,  \«m  of  (^Iccp  and  ap[>clitr,  and  iitcrcaae  of  thint. 
The  munb-tianea  bwoniM  pal«>  and  dcjeclcd,  aiid  a  peculiar  pucker- 
JQg  of  tlM)  rhmks  is  observed  about  the  oomcra  of  tfa«  mouth.  Kma- 
ciation  and  night  sweats  tre  not  lUKwmnioD. 

TboK  preniuiiittir}'  symptoma  may  continue  for  KTeral  day*,  nr  ev«a 
wtwka,  wh«n  an  a<'Ut«  paiu  is  fdt  iu  the  mouth  aud  gum*,  witli  a  wmM 
of  beataiw)  ilchi»)cnlH>iit  their  margiiut.tlwfbeeedgca  of  wfaicb  boooow 
n»ngT«t<x]  awl  itilckcned,  »l>oiigy,  and  of  a  dark  red  or  purple  bu«, 
bbtrding  rrailily, 

Th4i  flow  of  niltva  incmUHS  gmttly,  and  U  frequently  mixed  wrilb 
bliimi.  From  about  the  nerks  of  llie  tocth  a  niui.'o-puruleut  mutter  is 
<Ii«-bar]n:d,  wfaivh  after  a  time  become*  thin,  iralery,  aiid  acrid,  ren- 
dering tb«  breath  very  offl^nsiTO.  In  the  majority  of  caseti  tlii»  diMMO 
ta  nriiflited  to  on«  aidi!  of  th«  moutli  and  to  tho  lower  jaw,  and  if 
■llowi<d  to  progrMt,  tho  gum*  aepnnite  ftom  tho  oeckM  of  the  tM-th  and 
alrralar  pmciwMi,  and  booomo  raggtxl,  Sntiby,  aiid  livid;  \hn  Iccth  oa 
tbi-  aflbctcd  aide  k>o«cn,  and  at  U-ngtJi  drop  out.  iiud  at  thin  rtage  there 
id  an  incraaao  nf  the  febrik  i^ytiiploiiM  and  »i);ht  «wral».  In  nicfa  a 
•tnt^  till'  iriini*  may  rontiuuu  fir  wvcks  or  rv«i  moittli*,  b\it  usually 
aftrr  a  A-w  day*  a  numbvr  of  aHh-ooloivd  Totcio  make  their  nppear- 
•am,  which  rnjudly  iitcTMue  in  aiee  and  become  canSueot,  the  divided 
gum  prrariiling  a  gangrenous  appoarnncr.  The  da-iul  |>ortioTi^  ncpanite, 
a  gangmiotu  ulcvr  (oIIowm,  ami  won  tho  rntirc  jMrt  i»  dc»troycd.  and 
tbe  inferior  maxillary  bono  expoaed.  Tbe  nlceration  ia  mora  ranimoa 
lit  tiie  labial  aurfaoe  than  to  the  lingtul,  and  commencts  iu  the  front 
put  of  the  tnouil),  extending  to  poslerior  ]Kirt».  Tho  ulcers  before 
bmitmiDg  gmngranoiH  ate  oovered  with  a  yellnw  or  gray  sccreiioD, 
wbirb,  on  beinit  remorcd,  cjEpoaea  many  email,  red  papillic,  whii-b 
ciMmpooil  In  iiii|>crfi.-ct  granulutiotu.  After  a  time  the  jtanRreuoui 
ulramtino  rxtetiiU  In  tbe  niiieuiis  mvnibTsne  of  tbe  cheek  aii'l  )>)», 
tanainj;  jwtu  aud  ditHrulty  in  attempting  to  open  tbe  mouth,  which  ia 
KMDcliaKs  impoaiblo. 

In  a  (hiirt  time  thi-  wlinle  of  tho  mouth  h<>i-onH«  nfliwtnl,  ni»)  dratb 
iMially  ocriir*  at  about  tho  eiyhlh  or,  at  the  rnTtli«<t,  upou  tlie  foui^ 
lecatb  day  from  tlio  cotomeDoement  of  the  gmngrcae. 
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Mr.  ToniM  Tomxrks,  tliiit  altboitgh  the  di«ctu«  i«  tiradlr  (wnRtiM 

childrv^i  (luring  th«  iiliodiJing  of  the  Icmponry  tMtIt,  yot  fttlulu  An) 
wholly  csciiipl  iWmi  JU  nltaclcK. 

There  U  anotiicr  form  of  lhi«  <liM«sc  which  differs  considi-rttbly 
from  that  just  dwcribod,  from  tbv  fart  that  it  in  uot  pr^'cvdci]  bjr 
inflammalina  of  tho  guntA,  but  commeni-M  in  tlio  cheek,  UMiall)-  nt  tli« 
angle  of  the  lip»,  »ii)  comes  od  abrtijuly  without  the  pmaooilury 
Bjmptoitis  characteristic  to  tlic  tirAt  Ibriii  ii(«crib«l. 

Thisreiafirutdeeuahanl,  iiiduleat  tumor,  about  the  nm  of  an  almaiK), 
in  soine  jiarl  of  the  lips  or  check,  which  is  ilooply  »tiited,  the  akin  oor- 
eriiig  it  bdng  somewhat  redtler  than  uaiural.  Thin  luiuor  gradually 
iooreoMs  in  site  for  a  few  daya,  when  the  mucoua  membrane  covuriujj 
it  )>rc»Liit«  a  gangrvti'iu.i  uiiiituu-anoe,  with  au  vlfflosivo  odor.  Before 
tIiiii<iccun,ltoweT«r,lhcvxt<-riia]  reduen  of  tlie  skin  coTeriiig  ihu  tumor 
bocomiw  jnOc,  thio  liviil,  thfji  of  a  gruyUh  hue,  iiurTouud«l  by  a  red  cir- 
vlv,  which  xpri-uiU  raj-idiy,  am)  in  u  low  houm  clioogea  to  a  black  color. 

The  ijuinM  nrori>t  !<>  tliii>  tiinior  tht-Ji  becomo  guigrcnouv,  and  ihu 
tmrlh  long(?n,  and  at  length  fall  out.  Dnth  luiuill}'  occurs  before  the 
dcftth  of  tho  bono  of  the  jaw.  Thi-rv  io  aI>o  a  euiierhcial  form  of  gan- 
grene aometimes  m«t  with  In  the  torm  of  »pot8  of  a  dju-k-brown  color 
surrounded  by  a  red  margin,  which  vary  in  mk,  and  have  for  their 
Ami  the  coniera  of  ihc  lipa  and  inner  surfaces  of  the  eheoks.  Thcw 
spots  may  first  appear  in  the  form  of  slightly  reddened  patches,  but  in 
tbia  ntilil  form  are  always  superficial,  (.-outinctl  to  the  mucous  mem* 
brane  alone,  tho  alough^  gteparatln^  with  little  lew  of  rabstanoOt  soon 
to  bo  fulhiwod  by  hi-Jilthy  grniiulatiomi  lui'I  cicatri?Ation. 

Gaograio  of  ibo  mouth  may  occur  at  any  period  between  the 
•oeond  and  tonth  year  of  ngiv,  but  it  morr  common  between  the  second 
and  fourth  years;  and  tlie  children  subject  to  it  are  thaw  of  a  lymphatic 
temperament,  delicate  constitution,  soft,  Itaceid  mutvlee.  pale  akin,  awl 
whose  digestiro  ori^aiia  are  deranged.  It  Bometimw  follows  the  erup- 
tive fevers,  and  such  diseases  as  pneumonia,  scixifuta,  whooping-cough, 
tyjdius  fever,  ague,  etc. 

In  the  treatment  of  gangrene  of  the  month  no  little  depends  opoo 
tbe  lime  this  is  iuittitutol.  Before  the  gujigrcne  niaki's'  itii  apiiennLnoc 
much  may  bo  done  in  the  way  of  pnsvontive  trcnliucnl  in  order  to 
rf.move  the  existing  pre<liitjK>sitioa.  A  <lry,  pure  air,  clcanlinivx,  and 
a  diet  ada]>ted  to  the  condition  of  the  digtvtivc  nrptnst  are  very  e«K'n- 
tial.  If  the  gumit  are  inflam^l,  »uch  local  n*medin>  should  be  applied 
an  ate  rei-ummvadiMl  for  thid  aifcHticm  under  "  I>ii'eaM»  of  iho  Ghinis." 

Tbe  atlnnnutlmtion  of  the  milphntc  of  i^uinia,  nn<l  tho  local  a]>plie«- 
t)on  of  a  strong  decoction  of  white  oak  hark,  is  thought  by  Dr.  Condie 
to  be  IxinoGciul  in  prereniing  gaugrcno  of  tho  mouth  in  coses  in  whicdi 
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b  trmj  rMMMi  to  antidpiau  i(s  epeedy  occurrence.  BencJit  in 
un  dorived  finni  l(«cb«  a|>|>lieil  to  ibe  part  wkeu  symptoin«  uf  hxaX 
inflanmttktQ  «xi«t,  n*  w«ll  lu  liliHtura  orer  tlie  tumor.  Tht  auilior 
juat  Rli-rred  to  ba»  fnuiKl  l)i«  fulloviag  lotion  TerTRUCCi!Mcftil:  kuIiiJuiW 
«uppcr,  gr.  XXX. ;  watrr.  3j.;  to  l>G  njipUtd  very  curdiilly  twice  a 
ny,  ar  ofiener.  to  tliv  full  t'Xtent  of  llic  gangrofioua  nlocnitton.  A 
alutiim  i>f  Hilpluite  o(  zinc  (oiic  draclim  to  tliii  ounce  of  tnitc-f),  to 
^wiiicli  i»  aiitluil  lioDey  nud  tiiiduro  of  myrrli,  two  driiohtna  of  i-ftcli, 
wilt  alvu  prove  Bervici«l>la.  Xitrute  of  silver,  citlier  in  tha  solid  li>nn 
or  in  Mdutiuti,  apiilted  In  the  kfllKl^d  pttrt,  lias  beet)  auooenfVilty  em* 
pluyol  iu  a  larjjo  iiuuibcr  of  cases.  Dr.  Uuiif^liaoD  reMMnmiiMlcd  a 
•olutioii  of  aleotiol  and  creiuotc,  Miuai  parts,  applied  to  tlic  guugrciuws 
pnri,  indiilun  boiDg  lirM  Dindo  tlirmi^b  iL 

In  the  bands  of  Hointr.  Iiy>lrai-)ili>ric,  nitric,  Nulphiiric,  and  acrtic 
ari'b,  rhioriile  of  lime  or  wxln,  tiuclure  of  iodiiw,  etc.,  have  succeeded 
^{d  vflbrtoally  arreting  the  di«uus(^ 

Ail  (eelb  which  act  as  irritants,  owing  to  ibeir  dt^nued  condition, 
aluKild  be  prumptly  extracted,  imd  tlie  paliont  sustained  by  beePwa, 
href-  or  Biutton-brotb,  with  neo,  tapioca.  ni(;o,  nud  xucli  farinaoMwa 
dirt,  l<t  irhiok  wine  may  at  times  be  added  to  miKUiin  the  aln-ngth. 

l>r.  Oundie  reconinifiid^  tlie  admin iMm linn  of  Hulplinto  nf  ((uinia 
jariuj;  tbe  time  the  lucal  remediu  arc  being  applied,  as  fuUoirs: 
B'  Quisl*  nilphat.,  2r.z. 
Add  miiph.  dll.,  ^.^. 

Aq.  Fjanamitn,     ^It.  —  M, 
Dm*  I  A  (^^^peonhl  «t«ry  tlinc  bour*. 

Dr.  Dnn|{liBi>n  lias  used  witli  advantage  cblorine  water  and  the  obto- 
I  of  lime  intenially  adniinistered.  a*  follows : 
IJ.  Catris  ohlo*i  n.  itr.x.  tsL 

Li<|.  ioiIm,  eUorla.,  Xt^tiii. 

8y">P.  SO- 

Aqw.  jlT.  — M. 

OoM!   A  itiaMn-ipMBful  trtry  lhrf«  hour*  fnra  child  nil  ]r*«r«  oM. 

Dr.  Hunt  recommends  the  free  intcrnni  \ue  of  (he  chlorate  of 
potawa,  one  to  three  scrupltd  In  tvrflvc  boura,  according;  to  the  age  of 
Ibe  child. 

For  ih«  diarrhnm  accompanyini;  the  disease,  and  especially  when  il 
ia  prufUHi,  Dr.  Cundit>  nK^oiiimiMiils  acetate  of  lead,  as  follows : 
B.  Aoolal.  pluabL.,  gr.t*). 
Cr*-«  ppt..  3^Ht 

Ipcawiunhn,      xr.l*. 
Op41  paU.  KT.U.— U. 

i  ba  lUddtd  In  xtj.  ponloa*  i  m«  to  b«  givBD  turj  three  er  timt  bo 
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ifereurial  SlomatHu.  —  Tlic  cinplojincot  of  mercarr  as  ■  medSdnol 
Kgcnl  (muM»  iiiciv«»od  mkIvt}'  cviuuniiong,  iDcnnseil  Buw  of  bile  aii4 
uUva,  aiu],  lu  a  C(Htnv|U<.iiw,  iticrv«f«»  the  flou-  of  lilood  to  llie  wcni- 
iug  [Mrt.  But  wlirn  ailminiHtrn.^  in  «xc-«ffi  otltcr  eflWu  Tullow.  It  is 
cajuibic  of  producing  inQiimiiuttiua,  eepeciallr  tb«  ncutc,  |ili)rgmoi>o<i^ 
Kclbesive  voriety.  llic  (?lTccl«  of  ita  use  di-fn^Ml  upon  ibc  qniiutJty 
adiniiib-tercd  au<l  tbc  siir)i-e|iiibilit_T  uf  the  futieiit  to  its  nctioo.  Wben 
carried  lo  excess,  the  lutitiniD  uteiubniiii-  of  itio  mouth  bccomee  tender, 
red,  and  bwoIIcd,  th«  glaiub  beneath  th«  jaw  become  painful,  aud  at 
IvDgth  ulceraiiuQ  occui'd.  which  spreads  from  the  giiiuH  — nhcre  the 
vfli-ctB  of  the  druK  arc  fir^t  ubaerred — lo  fhuc<-«  uod  ibniat,  aud,  id 
cxlriiiiu  ciuvj,  thu  |iarU  nlfcctiKl  tuitj  ptTish.  A 

PtTif.  Wood  diw;nb«ii  UiIh  di»«i«e  a»  follotn;  "Among  th«  fii^ 
indiralioiis  of  the  action  of  uicrciir}-  are  oflon  a  metallic  ta>ti^  in  the 
DKMitb,  like  thai  of  brass  or  copper,  and  some  iucrMuu.'  of  mtiva.  At 
the  Mune  tjiae  a  dose  exantiiialiou  will  detect  a  slight  rcdiica  and 
ewolliiig  of  the  guiM,  particuliLrlj  about  the  Deck*  of  tho  lower  inci- 
ton.  n'hiitt  Homewhat  Im-1ow  ibctr  edjfc  a  bronil,  wbito  Iid*  may  b« 
obecrrcd,  depending  on  oimritj-  of  tbc  <'|iitlicliui(i. 

"The  patient  ttuoti  begins  to  feel  Mine  uncosinoes,  complaining  of 
•orences  when  the  guou  arc  prcBied,  iind  uf  jmin  when  the  teeth  are 
forcibly  elwed  together.  Tlicre  t#  mIm  a  wnsc  of  MiOiiera  abuut  the 
jawit  when  Ihe  mouth  U  opened,  and  they  feci  na  if  projecltng  aboTA  ' 
tht'ir  pri)|>er  Uvel.  The  flow  of  saliva  increases,  tlie  ioflamniuiioD 
exteiiiU.  the  guiu.t  au<l  pnlate  1>eeoine  obviously  swollen,  aod  the  tungue 
covcrp  itiujlf  with  a  yclli)wi«h- white  or  hrowiiinb  fur,  and  is  often  to 
much  enlarged  as  to  exhibit  the  iiupmviun  of  the  tceih  npoD  Iwtng 
projoctod  from  the  mouth.  Tlic  tbrual  fntjucDlly  lircomw  »»rc,  nDd 
■  he  dio«l(s  and  salivary  and  nb)^rbciit  glnndu  »wi>llcn  aud  painfnL 
There  b  often  severe  toothache  or  pain  in  ihc  jnws.  A  whitish  exoda- 
tion  along  tlie  edges  of  the  gums  is  very  common. 

"The  breath,  which  Hometiniea  Onm  the  beginning,  ami  sometJiDefl 
even  before,  the  ap|)carance  of  any  one  of  the  sympiuuis  nKutioned, 
hw*  a  peculiar,  disagrreidile  ndor,  now  becoinee  extremely  oflt-Dfive^ 
and  in  bad  case  almost  intolerable.  Vlwraiioii  often  occure,  e)ip«>ciiUty 
about  the  neck*  of  the  teeth,  whioh  art-  coniiei^uently  locisicuc«i,  and  iu 
the  checlts,  lijis,  and  faucm.  The  ulccn  olten  have  their  origin  in  u 
T«MCuIar  eni]>iion.  The  whole  month,  with  il«  n|ipen<lageM,  is  some- 
tima  so  swollen  ihiit  it  can  ecarccly  Ik-  opened,  niid  tlie  Ivnguc  so 
ntuih  en)aiged  m  to  project  beyond  tlic  li|is. 

"  The  patisDt  is  now  nearly  or  quite  unable  to  articulate  or  to  masti- 
eate  his  food,  oud  sometimes  can  scarcely  swallow.  Hemorrhage  is 
Dot  an  unfrequeut  attendant  upon  the  bad  canB.  and  is  MMDctimea  so 
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profuM  u  to  be  nlftnuitig.  Sloughing  aim  takes  place,  and  portions 
of  the  jaw  bone  are  occMioDuily  Iitid  bare.  There  is  alnaye  in  tlie 
WTcre  oasee  more  or  lees  fever,  which  is  partly  Byinjitomatic  of  the 
\i>m\  nBcn'uw  and  fwrtly  the  direct  effoct  of  llie  mercury.  Death, 
friim  the  eiliaustJng  itiBucnc^x:  of  tht-  irritntiun,  n-siii  of  nourish ni«D I, 
wirl  httniorrhn^e,  luts  occurred  in  nnmeroua  ioHiajices.  but  the  patieut 
jiMually  mvivrnt  fmiu  the  vrorBl  foruis  of  the  atTectioo,  tboufjU  aoute- 
'tinm  with  a  dcl<>riiit'<l  moulb. 

Tbo  ^>D)^l«  and  ch^kfl  have  occsaionally  adb«rm)  «l  poiiiu  wli<-r« 
it  aloentol  nirfiioea  were  in  contact,  aud  a  aurgival  opcniiiou  baa 

ntcwmuy  to  raiiiov«  the  ovil. 
Fur  iho  iTMitnvnt  of  mercuriaJ  otomiititi*.  mo  "TreatuuDt  of  Mer- 
curial Iiiflainmation  uf  the  Gtimn." 

Sntrry-Sfrrhtitxu  w  a  difeaso  cluiracloriiwl  by  opongy  gums, oGTenaive 
livid  RpolA  on  iJie  skin,  great  g«a«ral  di-lHlity,  and  a  polo, 
FUo«U)d  countonanoe. 

*8«irvy,"  maarks  Prof.  AVood,  "ia  generally  very  gradual  b 
approach,  n  thai  it  !•  »unrrely  iKmifde  tn  «ay,  in  any  [lanicular 
B.  what  wna  Itit  prMtM  time  of  alltuk.  Altvntiuo  u  eunimonly  lirst 
Mtrvriixl  by  an  uiihealtJiy  palcnas  of  complflxion,  a  &e)in^  on  the 
part  of  tli4>  [iniiciit,  of  Iniii^uor  aii'l  despond  entry,  with  an  indiqKiaitioa 
tu  limlily  u.-liixi,  niid  iiniixiial  futigiie  nflcr  exi-rci»e;  a  aenaation  of 
*if«riui-m  and  aching  in  thi>  lind>s  iw  troia  uver-exertioD,  though  the 
i-oi  may  have  t>«Kin  at  reel ;  and  etimo  swelling,  redueas,  and  teiider- 
I  (if  thr  gnins,  with  a  tendency  to  bleed  from  slight  cbumul  With 
lodvanii-  of  the  disease,  the  face  beeonMS  ]ialer,  aud  anmrnM  a 
nwhat  Milhitt  or  dutiky  hue,  and  oftvn  a  degree  of  |>ufliuo«;  tbo 
li]H  aiHl  bingufl  beouute  pallid,  and  coutrant  airikingly  wltli  (he  guniM, 
tvfaich  urt-  purple  or  livid,  especially  at  their  cdgt«,  ri»e  up  Ix-lnveu 
Dtl  ariiiiud  tlu^  I«eth,  are  soft  and  Spongy,  and  bleed  from  ihcelighteet 
twiok  ;  tlie  brt«tb  is  affemuve ;  puridixb  »iMtsor  blotcbo^  uppar  upon 
various  |«rts  of  the  surfaRC.  beginning  imiully  upon  (lie  luwer  ex- 
tranilics,  and  afterward  «xtcu<ling  lu  the  trunk,  arms au>l  neck.tliough 
eldnin  afTn^ting  the  &oc:  horoorrhogfl  frequently  occurs,  mtet  eom- 
^BMmly  fniiu  the  nose,  gams,  and  mouth,  but  sometimes  from  the 
M»auufh,  bowvU,  aikd  urinary  |ia«agoa;  the  feet  beooiaa  «d(matoiia 
and  the  legs  swollea  and  painful :  ilie  general  debility  iacrcwes,  awl 
niHMOular  exertion  is  apt  to  be  attended  with  palpitation  of  the  heart, 
(MBtiBg,  Tertigo,  diutness.  and  a  feeling  of  fainiucsa.  The  peiecliud 
Ntta  ar«  widenlly  owing  to  tlie  extravuMUon  of  blood  within  the 
KaDratia  tncuv.  Occasionally  pi>niuiLi  uf  the  aurfavc  look  us  if 
bruiMil  witliout  having  uiflajred  aiiy  violence;  and  blows.  wbJcb, 
ordinary  circunutnocw,  would  produce  no  effec-l,  now  give  rise 
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to  «xt(!n.4[ve  ecchjnoMia.  Should  tbe  dneue  contione,  m\\  the  em^ 
Uiiiix  tu'i-omu  a^rarated;  the  compleXKMi  uauiim  oll«u,  ititli  lis  iuil«- 
nCM,  a  livid  or  leodeii  hue;  tbe  ^uina  sm-U  greatly,  mod  put  fortb  a 
blnrkixh  rii[igouJ<  prowtli,  ao  as  eometiiuei  to  cuD(«al  tlie  t«etb ;  blood 
conliiiiinlty  naxKH  {mm  tbeiu ;  Bloughiug  occftiiitMiaily  Uikt«  pla4N^ 
laying  Imrv  tlio  ii«vk)>  of  the  t«e(h,  aud  exteudiiig,  in  very  bad  caii^ 
even  lu  the  obv«k. 

'-The  teitb  hMontc  hote,  and  *oin«linieit  Tall  out;  th«  patient  it  ub- 
ahle  to  chew  eulid  fund  in  conwM|uoiK-o  of  the  NUtc  of  his  gutoB.  Tbe 
brealh  beconice  ititolcrnbly  oOl-mivv;  luirti  and  poiulul  tuiueiactioM 
occur  in  the  calves  of  the  leg,  unumg  t)iv  diumuIcs  uf  the  thif;b,  upon 
thii  lih'uo  and  lower  jaw,  bikI  in  tbi-  hand,  with  eliflueM  and  cuiitrac- 
lioii  of  llie  joiuta,  ospemltf  the  kni.-e,  uud  soTcro  puio  in  Uie  vxtmai- 
ti«s  u]x>u  every  acicmpl  at  muvemeut ;  ood  the  debility,  before  n 
proinineut  a  Ihiture  in  the  cose,  now  becomea  exciwtvtj,  so  that  the 
lca#t  I'xi-rtiuii  id  dangerous,  and  tbe  patieui  Bometiiue*  dies  suddeidy 
upon  rifling  t'lnm  bed,  or  u|h>u  tieinjc  conveyed,  irithout  gn-al  cautioo, 
from  one  placn  to  aiiotlicT.  Wouudi,  t-ven  slight  vcrulchoe,  degvD^ 
rate  into  unhealthy  tik-(:n>;  old  cicalricn  break  out  afresh,  and  exiet- 
ing  uloen  MHtmv  a  new  and  mticli  ironw  jupect.  Tbe  bones  are  Miid 
to  be  softened,  nuited  fructures  are  again  opened,  and  lo  tbe  young 
the  epiphyMM  t>o)>arate  mnietiiu<«  fruiu  the  ahull. 

"Throughout  the  complaint  the  tonguti  It  lumnlly  clean  and  nioiot; 
and  tbe  appetite  and  dtgt'iftion  remain  unimpaired  ahmr^l  ui  iht^  laitt, 
unlen  the  disease,  as  sometimes  happens,  should  be  onmplimu^  with 
fever.  IoiIoihI,  there  lit  of^en  a  t-ravinfc  for  food,  Mpniidly  for  frafa 
vegetnblex  and  fruitit;  ocfasiomilly,  however,  there  in  vomiting,  with 
^igiwtric  dbitKM,  and  other  cvidi-Jircn  of  tlomaohic  diMirdor.  The 
bonels  are  moiftly  cutitive,  and  in  Hime  rancs  ohMtiiiately  »o,  but  diar- 
rhosa  Dot  nnfretpiently  intervenes,  with  biaek  or  bloody  and  oflt'itdve 
evacuations.  The  pulse  is  )»'nernlly  sinsll,  fc«ble,  and  slow ;  but  caM* 
oeeur  in  which  it  lutromni  very  fnijuent,  and  the  surfaoe  of  Ott  skin 
fehrilfl,  probably  from  the  i*ympatliy  of  the  i^vtcm  with  various  Uteal 
irriiiitive  congestions. 

"Great  emaciation  usually  attends  the  diseaae  when  severe  or  last- 
iflg,  but  not  invariably.  Little  cerebral  disturbance  is  ordinarily  ob- 
Hervable,  and  the  patient  ofYi-n  retKins  flill  powcKKion  of  bii  acnsiw  and 
intellect  to  the  last." 

In  regard  to  the  caunti  of  scurvy,  it  is  Lh«  general  belief  that  it 
mults  from  the  abwnoc  of  frwh  vt^rctablw  and  fruttst  Prof.  Hamil- 
ton says,  In  regard  to  ihi;  jmlhoLogy  of  scurvy,  the  Wlief  prvvails 
that  it  i^  due  Mrtcnllally  tn  the  ah«rncn  of  mrtain  slaminal  prin- 
ciples from  the  bloud,  and  especially  |>otash  ;  as  all,  or  nearly  alt,  the 
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mMdm  wbicb  hsva  been  emploir^  sncccBsfViUjr  in  tbe  prerention  or 
cam  ur  Hurvr,  contain  poUisli,  nich  as  |iotat<iM.  rki>bag«.  tilery, 
IvUiKv,  limp,  lemon,  and  Dran^e  Juic«.  A*  n-gnnliL  ibo  trcA(Bi«Dti 
bntli  liidl  and  coDsUtutioiial  are  rwjuireii.  'Die  local  trcatniviit  b«ing 
i1h'  Mntr  u  M  rvcommendi^H  ri>r  "  mercurial  Momotittii,"  umv]  not  be 
t«|>nU(-d.  The  ootistituliMnat  trealmcut  eonkiKta  in  thp  ad m in ii^i ration 
of  tiia  veguublo  mcids,  suob  tta  luiutinmle,  for  «:xainplp.  Turner's  ao- 
Udulr,  cuin|wsed  of  potoaue  niimti«  3ij.  and  ucidi  nootici,  3Tiij.  in 
tabte^pMititUI  doses,  throe  tini«  a  Any,  in  a  lavoritc  rrmedy.  In  cno- 
ucrttKri  with  this.  Or.  (inrretscin  rvouuinK-niU  oaUirsting  n  »hc«t  vilh 
waicf  iniHli;raU-lj'  wnrm  and  motlcratcly  nit,  wbieJi  U  thrown  amnna 

LH      ibn  body  C4U'b  morning  imniediauJy  on  ri«ing,  and  nibb«rd  nguiofi  tbo 
H      floth  until  m  ruddjr  glow  a  woiud. 
ITTUS  Qiin  be  Mc«rtaincid  oonoerntng  th«  IniuU  conirtltntlon  from 
■  an  in«]Me4i<Mi  of  lh«  gums.    Subject  to  tho  \un  of  tbd  g<'n<^nil 

•eoiiotny,  tbvir  a|>|K«ranctf  Turin  with  ibr  st«t«  of  tb«  general  health 
and  Ui«  conditioa  and  arrungc-mont  of  th«  ti.vih.  Allbouifb  ihr  proxi- 
mate cntue  of  dlMOSe  in  them  may  l>e  upt-iriliitl  as  local  irHlaliun  — 
prwiucrd  by  d«p(«>tions  of  Inrtar  H|iiin  the  leetb.  or  di-nty<-il,  doad, 
looae  cir  irregularly  arrani;i^  t«etb,  or  by  a  viUiit<«)  »ute  of  llii>  lluiiU 
of  thv  m<iath,  nsultinj;  from  ^oera)  organic  dvmngcimvnt.  or  any  or 
all  of  tb(>  fitM-mcDtioD^  »UM« — Ibeir  MWK-pliUilily  |o  morliid  ini- 
pwwinw  ia  infla«Dced  lo  m  conoiilrmlilo  exUinl  by  ih^*  conxtitutionai 
hflolih ;  anil  th«  state  of  this  detcrminM,  too,  tho  cbnnu-tcr  of  the 
morbid  e(t«<rta  prodacM)  upon  them  by  loral  irrilantn.  For  <>XMnple, 
Iba  depofiiion  of  a  anall  quantity  of  tannr  uj>un  the  ti-elh,  or  a  dnad 
or  luoM  looth,  ffonld  not,  in  a  bealthy  pcrvon  of  n  good  comtittilion,  - 
to  anythinjc  nior«  than  tlij^ht  increowd  Tiwcnlar  action  in  the 
of  th«  ininu  in  oootaet  with  it :  while  in  n  *i'orbiilii:  mthji^cl,  it 
«t>utd  cauM^  ihv.ru  to  a»ume  a  dark  purple  aiipwiranm  for  a  «<>ii*i<li-r- 
•bl«  dUinocn  artiuiK),  to  become  swolK'ti  bimI  tUbby,  to  M-iiaraic  and 
retlm  frwm  ibo  nw-kn  of  the  teeth,  or  to  grww  d.iwn  Upon  their  crowni, 
In  alormtA  ami  Mi-r.1  from  tho  sligbtMt  injury,  and  to  fxhale  a  ftlld 
»<wr.  In  pniporliou  as  this  dispontion  of  IwMly  vxi%u,  ihi-ir  liability 
la  be  thua  alfixltfd  ia  incroaaed ;  and  il  is  only  among  coiwtitutious  of 
llw  kind  tliat  thai  pacnliar  preternatural  morbid  growth  (iik«  ptaco 
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by  which  (be  whole  of  the  crowiu  of  tbe  lectb  laiiietinei 
iilmonl  ODliri'ly  i  111)11 '<li)i'i{  in  tlicir  nutieitaiioc. 

Rut,  noIwitti^tJitiditig  ihi!  i]*-|x'tiileiii't;  of  the  cuitdiUon  of  the  goto 
ujmn  ihe  i<i»u:  of  tlj<  <  <  i>  liiticimial  hualtli,  tboy  »n  ocviuioiiMll; 
iilf(.i''U;d  wilh  Fixnigiiii.-.---.  mul  intliuumutum  lu  Umi  bcsit  tenipcramcntl 
wu)  in  iiKJividuiiU  of  uninlcrrupU-d  gooil  hcalili.  The  wixiiig  jxiMtiM 
of  n  tooth,  by  (-uusing  coDtinued  toiuiou  of  Ihv  gun»  invMliug  il 
alreoltis,  auooer  or  Inti-r  givM  riae  to  chronic  iuflummatioa  in  th«ii 
and  the  alveolo-deoUl  periosteum,  and  grwlunl  wtwting  of  tbdr  vub 
staniv  about  tbe  inal-plaoed  orgao.  Tho  causes  of  tooiliache,  too 
often  ])nidui-e  the  aame  efliwls  ;  tbe  accutnulation  of  aaliviiiy  caIvuIu 
upon  t«v(h,  bowevLT  small  the  <iiiuutily,  b  likewise  preJudifiuL 

All  of  tliuM  iiiay  occur  iuilcpcniluuily  of  tlie  ittJile  of  the  gvnen] 
beolth.  A  hud  iirriiiigemuiitof  thuUsilcoustiluU'd  tectli.iiDd  loothftch* 
nuiy  Ik<  prudiK'od  by  n  niultiiude  of  ncddealul  cause*  dbooBMCtod 
vitli  the  functioaa)  iipunttioiu  of  other  parts  of  the  body. 

While,  ibercfiire,  the  nppMU-anm  uid  phy«cal  condition  of  thu 
peculiar  and  highly  VMCukr  Hlructure  nrv  influenced  in  a  grest  dogrM 
by  liabit  of  l)ody,  they  arc  not  dingii(Mii(»  that  aliraya,  and  with 
unerring  certainty,  indicate  the  pathological  etAte  of  tbe  general  ays- 
tom.  It  can,  boirever,  in  by  far  the  larger  d  umber  of  coaes,  when  the 
guns  are  in  an  unhealthy  coiidiuou,  be  readily  aaoertaiued  whetlin 
the  di§eiue  ie  altogether  tbe  result  of  local  irritation,  or  irhctlivr  it  b 
favored  by  con!ititiilii>nul  tendencies. 

In  childhdiid, 'ir  during  adolisireucn,  when  the  formative  forcu  of 
the  body  are  all  in  active  opemiion,  and  tlie  mTvom  »UH(.-eptibilitki 
of  every  jiart  of  the  organism  highly  ac-ute,  the  KynifHtthy  bt-twoeo  tba 
gums  and  other  parts  of  the  system,  and  particularly  tliu  stomach,  is, 
perhaps,  greater  than  at  any  oiltcr  puHud  of  lifo.  The  general  bettllh, 
too,  at  this  time  is  mure  fliu-tualing,  an<l  with  all  the  cliaD|p;ea  Uiii 
under^ett,  tbe  ap{>«urano<!t  of  the  gums  vary.  Moreover,  there  are 
operations  carried  011  bcjieiitb  and  within  their  sututance,  which  an 
almost  L-onstimlly  altering  their  uppcnrani-e  and  physical  <.<nMdition; 
•  ami  whi<'h,  hi-ing  additionally  iuHueneed  by  various  stiitnt  uf  bealUi 
anil  hn)>ii>  iil'  body,  it  may  readily  be  coDceivul  iluit  tliOM:  met  with 
in  one  i-tL.«-  iniu:ht  be  looked  for  in  vain  in  another. 

Hiivinu:  arrived  ut  that  age  nhen  all  the  or^ane  of  the  body  an  In 
full  vigor  of  nmiurity,  and  not  under  the  debilitating  infiucncea  to 
which  they  arc  subject  during  the  earlier  periodi  of  life,  the  gums 
parl.iiripule  in  the  bftppy  change,  and,  as  a  consequeiii-e,  prewiit  le« 
vaneiy  in  their  chaiacterislics.  The  goueral  irrilabilily  of  the  system 
is  not  now  so  great,  tbe  gums  arc  less  ausceixihle  to  tbe  action  of  irri- 
tating agcnle,  nni).  as  a  consequence,  less  Crequeutly  adbotcd  witb  di*- 
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cue;  bul  u  «ge  advancee,  swi  the  viul  cn«rgli9  iM^n  to  diminifih, 
the  lutont  i«ni)ei>daa  of  the  body  tin  Fc^walceneti,  und  thej  arc  again 
oufily  pscilcd  to  morbid  action. 

lu  lh«  QUMt  perftict  uouBLilutioiu,  aud  iliinng  ndnlc^t'cncc,  they  pre- 
seut  thfl  following  u|>]i<uinuiix>i :  tlicy  liiivo  ii  pale  ra»c-rod  color,  a 
firm  coii8i»t«no<;,  a  slightly  iinpvcii  nuHiivi',  their  margins  form  aU>»g 
the  outer  eurijiws  of  tho  di-ntul  ciretc  hc4kutit'ijl  un<l  n-gular  ftstouns, 
and  the  mucotu  mcnihnuiv  hvri.%  lu  null  lu  in  other  parts  of  tho 
Euouth,  has  a  fr«h,  lively,  roscAio  huo. 

The  time  for  tJie  moulting  of  a  primary  tooth  is  annuuiin-d  ^latiie 
week*  before  it  lakes  plooe,  by  uicreased  redne«i  and  fllight  tumeliio- 
tiou  uf  the  edgea  and  apiues  of  the  gums  surrounding  it.  The  uniption 
of  a  tooth,  whether  uf  the  firet  or  eevond  set,  is  also  prccedod  by  Hiini- 
lor  pheiioniuiia  in  the  guiitii  through  whicli  it  'ta  forcing  itx  way,  aud 
tlieee  will  be  more  markc-d  as  the  cundition  of  tlic  nj-Ktcm  is  uohoaltliy, 
or  as  the  habit  of  body  u  bud. 

If  tin;  Iit^lt3i  of  t\w  Kubject  continues  good,  and  the  tvrth  are  well 
arrsiigoil,  and  the  neoeMary  attention  to  their  cleuolincsi  be  strictly 
observed,  the  chitractcnslics  just  enumerated  vill  be  prtwerved  through 
life.  cxc«-pt  there  will  be  a  slight  dimiuuiion  of  color  in  them  after  the 
age  of  puberty  until  that  of  tlie  cliuiaelerio  [leHod  of  lifo,  when  tlioy 
will  again  u»«umc  a  somewhat  redder  ap|K«ranGix  But  if  the  health 
of  the  nihifct  becomes  impaired,  or  the  teeth  bo  not  regularly  arranged. 
Of  wear  off,  or  are  out  kept  free  from  all  lodgment  uf  extraneous  mat- 
ter, their  elges,  and  particularly  ilieir  apices,  will  iutlarae,  swell,  and 
become  more  than  ordinarily  sensitive. 

The  gradual  waMling  or  deninictiim  of  the  margins  of  the  gnn» 
ar>nud  the  »eck«  of  the  teeth,  wliich  wnietimps  take*  placo  in  thtt  bi^t 
cutislitutions,  anil  if  iitippfwed  by  mniu  to  bo  the  rrault  of  general  atro- 
phy, b  aitiMilmbIc,  we  have  no  doubl,  to  sonic  one  or  other  of  these 
eausis,  favored,  perhaps,  by  a  diminuUon  of  vitality  in  the  teeth, 
wbereby  ibey  arc  reitdered  more  obnoxious  to  the  more  eonsltivo  and 
vaM;ular  parts  within  which  their  rooU  are  situated.  That  these  are 
the  eaoMS  of  tlie  aflVetinn  (for  It  i«  evidently  tht?  result  of  diseased 
Ictinn  in  the  gumi  \  is  rendered  more  than  prcitmble  by  thi^  fact  that 

rarely  oceum  with  those  who,  from  early  childhooti,  have  bei-ii  in 
the  regular  and  constant  habit  of  thoroughly  cloan»ing  their  tovtii 
from  f>ur  1«  live  times  a  day. 

AltlfHigh  |ivMe(i>sed  of  a  good  con^ilution,  a  person  may,  by  intem- 
perance, dtdmuelicry.  or  long  privation  of  the  necewary  comfortu  of 
life,  'tr  by  protracted  febrile  or  other  severo  kinds  of  disease,  have  bis 
aMiniilalivc  and  all  the  other  orgaiu  of  the  body  so  enervated  as  to 
render  every  part  of  the  system  highly  susceplible  to  morbid  impres- 
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Bioas  of  ererjr  sort ;  hut  stfll   thin  gcjinral   (\inc'tiDnii)  dpraDg 
rarely  ]tre()i&|io«ee  ih«  atructura  Dow  undor  vonnidunttioti  lo  iiuy  of  ' 
mate  nuili^iiaut  formii  »r  diMnaiM  ocduriODilly  kauwn  to  «ttark  it  j 
8ul>ji.-i-ta  ii)'  l«as  fitvontbli!  omntitnliun.'i.     The  (luirgins  of  the 
may  intluinc,  beconw  lur^ld,  ulwrntv,  wk]  rocMlo  from  the  Derksl 
Ui«  ivetli,  aiid  the  whole  of  Ui«lr  suiMilnnvc  be  invglved  in  aii  uolicaltl 
I'Qudiiioii :  t>ut  ihii^y  wit]  Mldom  be  attacktd  vitb  sdrrliuu^  ur  t'iio;,-« 
tiim<>n>,  or  Imdoomlitioned  Itloora,  or  aflected  with  prelenmturul  m 
bid  growdin;  and  in  the  tnntment  of  their  dlwuMt  ««  cnn  nl« 
form  »  niiirv  rnvnriibtc  prognnste  in  peraoii*  of  this  dcporiptinji 
thofv  romiiig  into  the  world  with  some  Bpocilic  inorfaid  l«ndi.iiry. 

But  th«  occurrence  of  revere  coiutituiiiiuil  dtMAim,  even  in  tl 
subjects,  is  followml  by  locreawd  irriubilily  of  llio  gum».  w  that 
sliffbtest  cause  of  local  irritation  g;iTr»  rice  to  an  afflux  of  blood  to 
and  stasia  of  this  fluid  iu.  their  cit]>illnriira<. 

'llie  lec'th  of  pereouD  iliiin  lutppily  coRiititut«d  nr«  «ndoired 
plinmotvristicfl  mich  u  have  bi^<'n  rc|irt«nnt«>l  w  belnngiiig  to  tbd 
of  the  beet  ciuatity.    Tht-y  iirt!  of  ii  niciltum  fin-,  buth  in  lcn);ih  an! 
VoluuK-,  wliili!,  ciimiiftct  in  their  rtnicturc,  grjierally  woU  ar 
and  noldom  affected  with  eariw. 

Anoibirr  C4>ii>ititiitii>n  is  olwrved,  in  irfaioh  thv  |;nins,  ihoU|;h 
ing  eonieivhat  of  tho  characlcristiM  just  dflicribcd,  difRtr  from  them  b 
some  particularB.  Their  color  is  of  a  deeper  vermilion;  tlidr  edgts 
nithor  thicker,  their  frtructurc  Jem  Ann,  and  thoir  surlace  not  ao  r«Migli, 
but  niiin'  humid.  Th«  iniicuuM  invmbrnni!  him  a  mon;  lively  and  oul- 
inutcd  iippcamnM'.  They  arc  itiiire  ttennitive  and  more  ttUHOCptiblo  to 
the  aciiuii  of  Inccil  irrilaiitx,  with  morbid  lendcncia  morv  inerciuod  by 
gencTKl  organic  dcmiigvmeul,  tlian  when  pu«uM«d  of  the  appoarancee 
Jint  mentiitiicd. 

Whci)  in  n  morbid  condition,  tbe  diMCAae,  though  fa*i\y  cured  bj 
proper  trcatraen^  ts,  nevertheleM,  more  obstinate,  and  whcD  tiivured 
by  coiiiitiiutiatuil  derangement,  assumra  a  still  more  agiznivated  furiB. 
Their  predisposition  to  discftse  is  so  much  incrcuwd  by  loug-ci>iitinued 
diHturbnnce  of  ihe  general  system,  and  especially  during  yuutb,  and 
by  feliriln  or  inflammatory  aS'ectioaa,  that  not  only  their  margins,  but 
tlieir  whole  jiiihfliance,  somHimeH  become  involved  in  iuUuinmatiun  ami 
nixtii  trill  ITU,  followed  by  ulceration  of  their  edges,  and  reotMion  from 
tJie  neckv  (if  the  ti-Hh,  which,  in  'ci>u^ei|uenve,  looven,  and  afkco  drop 
out.  But  guiiii'  of  ibis  kind,  like  tbune  dnt  d>9'cril>cd,  ncldoin  grow 
down  ii|i(in  the  crowns  of  the  tet-lh.  Ni-ith<^r  arc  th«y  very  liable  to 
bo  nttjickcd  with  vcirrhous  or  fun^"ius  tumors,  ornny  form  of  disoaag 
resulting  in  saoinus  or  other  nialignanl-conditiouetl  ulcers.  Inde«d( 
«ritb  dittttMi  of  this  kind,  Ibey  aru  not,  {wrhaps,  ever  afiected,  except 
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in  thoee  cases  where  every  part  of  the  body  has  become  exceedingly 
depraved  by  intemperance,  debauchery,  or  some  other  cause. 

The  teeth  of  thoae  whoee  gunia  are  of  this  description,  if  well 
arranged  and  kept  coaatantly  clean,  and  if  the  secretiona  of  tlie  mouth 
he  not  vitiated  by  general  disease,  will,  in  most  cases,  remain  healthy 
through  life. 

It  is  only  among  sanguineous  persons  that  this  description  of  gums 
ia  met  with,  and  the  teeth  of  subjects  of  this  kind  are  generally  of 
excellent  quality,  and  though  more. liable  to  be  attacked  by  caries 
than  those  first  noticed,  they  are  seldom  affected  with  it 

In  eanguineo-serous  and  strumous  subjects,  the  gums  are  pale,  and 
though  their  margins  are  thin  and  well  festooned,  often  exude,  after 
the  twenty-fifth  and  thirtieth  year,  a  small  quantity  of  muco-purulent 
matter,  which,  on  pressure,  oozes  from  between  them  and  the  necks  of 
the  teeth.  Their  texture  is  usually  firm,  and  they  are  not  very  liable 
to  become  turgid.  They  otlen  remain  in  this  condition  to  a  late  period 
of  life,  without  undergoing  any  very  perceptible  change.  Their  con- 
nection with  the  necks  of  the  teeth  and  alveolar  processes  appears 
weak,  but  they  rarely  separate  from  them. 

In  individuals,  having  such  constitutions,  dyspepsia,  chronic  hepa- 
titis, and  diseases  in  which  the  primce  via  generatl/ are  more  or  less 
involved,  are  not  unfrequent,  and  are  indicated  by  increased  irrita- 
bility, and  sometimes  a  pale,  yellowish  appearance  of  the  gums.  In 
jaundice,  the  yellowish  serosity  of  the  blood  is  very  apparent  in  the 
capillaries  of  this  structure. 

These  constitutions  are  more  common  in  females  than  males,  in  the 
rich  than  the  poor,  and  in  persons  of  sedentary  habits  than  in  those 
who  use  invigorating  exercise.  If  at  any  time  during  life  the  health 
is  ameliorated,  the  gums  assume  a  fresher  and  redder  appearance,  and 
the  exudation  of  muco-purulent  matter  from  between  them  and  the 
necks  of  the  teeth  ceases. 

In  mucous  dispositions,  the  gums  have  a  smooth,  shining  appear- 
ance, and  are  rather  more  highly  colored  than  the  preceding.  Their 
margins,  also,  are  thicker,  more  flabby,  and  not  so  deeply  festooned; 
they  are  more  irritable,  and,  consequently,  more  susceptible  to  morbid 
impressions. 

If,  with  this  disposition,  there  be  combined  a  scorbutic  or  scrofulous 
tendency,  the  gums  during  early  childhood,  in  subjects  which,  from 
scanty  and  unwholesome  diet,  have  become  greatly  debilitated,  are 
liable,  besides  theordinary  forms  of  disease,  to  another — characterized 
by  their  separation  from,  and  exfoliation  of,  the  alveolar  processes, 
accompanied  by  a  constant  discharge  of  sanies.    This  form  of  disease, 
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bonevl^^,  though  peculiar  to  childhood,  And  irhollj^  confined  to 
iuiligt'Di,  U  by  no  mean*  ooiumon. 

These  comiitutions  nro  rarcljr  invt  vrith,  except  among  persona 
live  in  cellars,  and  dnrap  o.nil  vlom-\y  coufiui-iJ  ruotni  in  large  cit 
nnd  in  low,  damp,  aud  sickly  distrk-t*  of  country.    The  niticuus  : 
brane,  in  Bubjecta  of  (his  kind  is  exceedingly  irritable,  and  secT 
large  quantity  of  mucus. 

i^ntonit  even  thus  unhappily  coiiBtitutei)  do,  sometimes,  by  cli 
of  n«iden<!e  and  judicious  regimen,  acquire  tolerably  good 
tiontt.    Little  advantage,  however,  b  derived  from  tbew,  unloM 
nri!  hud  rceuunx!  to  l»-fore  the  twenty-fiflh  or  thirtieth  ytir  of  i 
though  they  miiy  prove  beneficial  at  a  tnucb  later  period. 

The  gums,  tn  eeorlmtic  pentone,  hnvo  a  n>ddi»h-brown  color;  the 
margins  are  iniporfcelly  festooueil  nnd  tJtick ;  their  ctrueturc  raiht 
disposed  to  beeiinie  turgid,  and  ever  ready,  on  the  presence  of  tli 
slighievt  cau«  of  locid  irritation,  to  take  ou  a  morbid  action.     Vntc 
thus  excited,  the  blood  accumulate*  iu  their  vtasels,  where,  from  it 
Ughly  carbontze<l  Mate,  it  gi^fn  to  tlie  gums  a  dark,  purple,  or  brain 
nppeanmcc;  they  rwell,  and  beciamc  if[>oagy  aii'l  Hnliby,  and  bleei 
from  the  elightCKt  touch.    To  tb<«o  symptoms  Hi]ierrcnc  the  exhala 
tion  of  a  fetid  oilor,  the  dentniction  of  the  bond  of  union  betweet 
them  aud  tlie  iieck«  of  the  twth,  suppuration  and  recesioa  of  theii 
maipnfl  from  the  same,  gradual   wasting  of  the  alveolar  cavities 
loosening,  and,  not  wufrequently,  the  loss  of  several  or  the  whole  of 
the  lei-lb.     These  are  the  most  common  results,  but,  sometimes,  th^ 
take  on  other  and  more  aggravated  forms  of  diseased  action.    Preler< 
nAlural  prurient  growths  of  their  subfitauce,  fungous  and  scirrluMis 
tumons  icboniiiH  nnd  other  malignant,  ill-oonditinnci]  uW-n',  tie. 

The  oecurrcnfc  of  alvcolttr  bIjsccs!  in  diipoHitionii  of  thin  kind  a 
oft«n  followed  by  nccr(i«iji  and  exfoliation  of  portion*  of  the  mnxillafy 
bone,  and  the  effeets  which  reeidt  to  the  gums  are  always  mora  pemi- 
aotu  than  in  habits  less  depraved. 

The  development  of  tlie  morbid  changes  which  take  place  in  tfab 
Hruoture,  even  in  nuhji^tit  of  this  kind,  while  the  character  of  the 
diEeoK  is  inHticnccd,  if  not  dctrnninixl,  by  a  Hi>cci6c  constitutional 
tendency,  1=,  ncvcnheU-s*,  rcfcrHbIc  to  local  irritation  ns  the  inimediato 
or  pi'oximate  cause,  nnd  were  thia  the  proper  place,  we  could  cite 
&unierr>us  cases  tending  to  cetjiblish  the  truth  of  this  opinion. 

In  seioAilous  habitn,  the  gums  have  a  pale  bluish  ap{>caraiice,  and 
when  subjected  to  local  irritation,  they  become  thibhy,  exhale  a  nan* 
seating  odor,  detach  theinfclves  from  tlie  necks  of  the  teeth,  and  their 
apices  grow  <lown  between  these  organs.  The  blood  cirautates  in  theen 
loDguidlj,  and  debility  seems  to   pervodo   tlicir  whole   eabstanoe. 
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TheyitK  exr«odin);ly  irritable,  and  not  unrrctjiicntiy  tak«  on  aggra- 
vaied  forms  of  disea««,  and,  as  on<.-ii  !iaj>pi-ii.i  to  titiv  a»  writ  as  to  the 
preceding  habit,  there  are  oamhiiti'd  ti'iiilt-.ii<-i(»  vrhtvh  fnvor  the  pro- 
duction of  ill  conditioned  tuntota  and  ulonrt. 

The  indications  Airniah«l  by  the  gurnn  during  tin  existence  of  n 
mercurial  dialhistta  of  the  i)ir»teii)  are  tnorbiil  wnvibilJly,  incre'jwod 
Tu.-(putar  and  glandular  action,  fouItuNri,  bli«iling  from  tlia  most  trifling 
Injunw,  [)«le  bliiioh  appoaruoce  of  their  nihrtanciw,  turgidity  of  their 
■pice*,  Bn<l  xloughiiig.  The  cHbctn,  howercr,  resulting  to  theta  parts 
from  lh«i  einploynirnt  of  inen^tiry  dilTl^^  in  ditlVri-nl  imlividttaU  arconl- 
ing  to  the  guiirral  roii^ttttutiuniil  HUNt'i-plihility.  lti<-  <|iiniitity  lakcii  into 
th«  ey«toni,  and  the  length  of  time  tfai  ti««  hait  bvcn  continued.  In 
peiWMisof  verj'  irritablv  habiti<,  a  8inf;)o  dwc  will  HomctiniM  produce 
ptyaliam,  aud  so  incmiw  the  susceptibility  of  tlic  gums  that  the  secre- 
tions of  the  moutli,  in  their  altered  state,  vill  at  once  rouse  up  a  mor- 
bid action  in  Ihem. 

The  r-fli-cut  of  a  ntcreiirial  diathee^  upon  these  parts  is  not  tinfi«- 
[<qn<ntly  w*  gn-nl  ad  to  result  in  tlte  Iumi  of  the  nhole  of  the  teeth. 
Sut  with  thwu  i-ffccu  botli  tiie  dental  am)  medical  practitioner  are  too 
familiar  to  rivjutn!  any  furthi^r  dcHRripliuii. 

Finally,  wc  would  obwirw,  thm  tin-  iiniicntlons  of  the  sevemi  cliar- 
acterifilics  to  which  we  have  now  brlvHy  iilhid«i  niny  not  Imi  correct  in 
every  particular,  and  there  are  othen  which  vo  have  not  mentioned ; 
yel  w«  think  ih^y  will  commonly  be  found  true.  As  a  general  rule. 
{irrxHiK  "f  a  full  liabit,  tliough  poamncd  of  mixed  t«mpcnimenl«  and 
hi  thaenjiiymvntof  whatis  usually  called  good  health,  have  gums  well 
fVolored,  with  rather  thick  marglnf,  aud  very  susceptible  to  locjil  irri- 
■ialioiu  With  thi«  d<!M.'ripllon  of  individuals,  inltammation,  turj^dity, 
and  suppumtion  of  tlie  guraa  are  very  common-  To  prevent  these 
efieets,  constant  attention  to  the  cleanlineas  of  the  teeth  in  indispensable. 

Prof  Sdiill  sayv,  tlw  "gum  is  pate  in  chloro!»is  amemia:  of  a 
|Kirp)e  red  color  before  an  arlirc  hemorrhoidal  d'wcharge  and  in  cases 
of  djuwiawirrhiMi ;  of  a  dark  retl  rolor,  (imiigy,  and  bleetliog  reaiiily, 
tn  scurvy  and  diabetes  mcllitits,  and  aHiT  the  uat  of  noroury.  i^pooKy 
gitmnh*  indicate  caries  of  the  snhjucrnt  lione." 

Hcgtdar  |i«rio<lical  bleedings  of  the  gunu  in  dysmeiiorTfacMl,  and 
paitienlarly  in  W'orbuiic  and  mucotis  mibject*,  are  not  unfrequent,  nor 
in  any  com  wh<Te  tliey  are  in  a  turgid  condition. 

Spongy  growths  of  llie  gums  in  fwirbulic  ami  scrofulona  persons 
often  result  from  irritation  produced  by  d«-aye<l  teeth,  and  are  not, 
therefore,  always  to  be  regarded  as  aii  indication  of  caries  of  lite  sub- 
jacent bone. 

Dr.  T.  Thompson,  of  London,  says  that  the  reflected  morgin  of  the 
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guin»  of  a  Urg«  mujority  of  plithintcal  patient*  l>  deeper  ia  color  titu 
the  other  portluiui  uiiuuiWy  |>nM<:nting  k  vemiiiioo  tioL 

Mr.  (ieoi]^  \Vait«  imyt,  "  A  vhongv  of  nvidvnov  to  a  dunp  clinMfa 
Kill  olleii  rouBO  uji  in  tlie  gam»  n  grvut  ili-gmi  of  vMcuinrity.  In  ilu 
duup  placcM  of  Kn|;lAnd  mid  Irolimtl  tliv  iij>peaniDCW  which  Uio  gam 
ptowiil  KTi;  of  a  turgid  and  vtwciilnr  nature.  In  th«  ilanip  oiuiitriai 
of  Fmnov,  th«M  conditions  of  tiio  guios  run  a  mui-li  gmtcr  Icitgtli 
fium  tbi;  t-ircuinstanva  of  the  dilfcreiice  in  iho  canBlitutiun«  of  t)io  two 
DStioiii^.  In  the  datiipe  of  tierinany  and  Switzerland  [leraons  atim  loM 
their  Ivcth  early  in  life;  the  climiite  enj>eii()cnf  mainria  and  low  feren, 
cnfi>eblfis  the  power  of  digeutioii,  and  briii;^  ou  rheumatic  aScctious, 
with  laD^or  and  (general  oouatilutional  debility." 

Of  the  comcinea  of  Mr.  Waiie'a  oboervationfl  th«re  can  Iw  no 
quenion,  and  lliejr  go  to  eatal>lii>h  what  has  been  tutd  iu  r^^ard  to  tbo 
prediapwiiiill  <-au«e  of  diwaae  in  the  guino ;  niiniely,  that  thu  vncrriition 
of  the  vital  powers  of  the  bndv,  from  wlmli'ver  cause  pr 
increoMs  tlieir  auaoeiMibility  to  morbid  iuipratsiono. 

IKFLAUMATIOX  OF  THB  OUMS. 

"Hie  fnima  and  alrcolar  proceasee,  from  appitrvntly  the  Kimc  nn 
ftcxiueiiily  KMiune  variouM  morUd  conditJonii.  An  unhealthy  notion 
in  one  is  almoitl  oertoiu  to  be  fuUuwtHl  hj  di.iessw  in  tlio  other.  The 
most  oomincin  fi>rm  of  ditenw  U*  which  thivc  pnrt«  arc  iuhjoct  is  iicoally, 
though  very  imprdjjtirly,  ileiioiDiiinttxl  iK-ur%'y,  from  ita  nipposud  19- 
wnhlance  to  leorbuhu,  u  ditwiwc  to  which,  howwrr,  it  beare  no  r»em- 
blaoce.  Instead,  tberoforv,  of  cuutinuing  tlic  uw  of  tlii«  lenn,  we 
propoae  to  treat  the  dineuM  under  the  name  of  cArvnte  iuflamauitian 
and  tumefaction  0/  the  gum*,  atttndtd  by  ncettuM  of  their  marffiiu/rom 
the  neck»  0/  tke  teeth,  which  seems  to  exprea  more  clearly  tho  condition 
of  the  ports  and  the  nature  of  tho  diseow.  The  gUDia  somelintei^ 
though  Igm  frequently,  become  the  sent  of  arnito  intlamiiuilion.  The 
other  aff^cliunB  to  which  they  are  liable  will  be  noticed  in  thi^ir  up* 
propria  te  plaee. 

The  diseaaee  of  the  giiiat  and  alveolar  proceraes  ore  dirided  liy  Hr. 
Bell  into  two  ela»!i» :  thutw  which  ure  the  roult  of  local  irritation, 
and  those  which  aruie  from  cimiilitutioual  cautiea. 

Were  it  not  for  local  irriiatiou  in  thato  pnrUi,  the  oooslitutional 
teudenriM  to  ditteate  would  rnrcly  manifest  thoouolves;  and,  on  the 
other  haiiil,  wurc  it  not  for  conMiliitioiinl  tendencies,  the  effects  of 
load  irriintiou  would  iti^Idom  be  of  a  serious  chaikcter.  "  Thus,"  says 
Mr.  Brll,  "the  vumc  cause  of  irritation  which,  in  a  healthy  person, 
would  uccotiiun  a  simple  abscoss,  might,  ia  a  difl'ereat  constitution,  re- 
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FMilt  in  olcamttDO  of  •  dcddedly  conoorotu  tyjw,  or  in  the  prodaccioo 
of  fiiri  -ntn,  or  tlip  rurmAtidii  i>f  aerolltloiM  abaceow." 

IIa<  iiulioa  hua  ita  pevuliar  lendeDcy:  or,  in  atlier  vronls,  ia 

iBon  fAWrabl«  to  the  (l«vcl(>|iiuont  of  some  forniA  of  diwu»c  (linu 
ciU)n>:  anil  lUie  buidfucy  is  klwny*  increaaed  ordiauaJsUcd  ucranj- 
ing  to  ihr  hnilllif  ur  unbi-altliy  itcrfoniuiice  of  ibe  fuiu-lioiuil  ojton- 
tfani  %tf  ibti  iMMly  gi-iit^mlly.  Tbua,  dcrau^ment  of  the  digotira 
tm^mm  iDrmvm  iho  ti'iideiii:,v,  in  on  indiTiiliuil  of  a  mucMU  linbit.  to 
t*irt»ia  fiirnw  uf  dixinwed  kctinn  in  |«nicular  orgaDa,uid  tvinvinllv  in 
^H  tha  gonu.  A  looil  irritHiit,  wliicli  vuuld  oihi-mtM  produot;  ouly  n 
^M  aliii^ht  inlUniniBtioii  »f  tlw  luai^iK  uf  Itiu  guinn,  vauUl  now  giv«  rioa 
^M  to  turpditT  aixl  iiwngitinw  of  tlivir  whole  structure.  The  um«  may 
^m       hv  mill  w  i  '  It'i  a  [HTMim  ul'  ii  neroluloiM  or  scorbutiv  habit. 

^V  Tlu!  *ui-<  k  iif  the  guiUB  to  tho  action  of  morbid  irritJinu  i* 

•Iwaya  iaereMed  by  aifwhlenwot  of  the  vital  powers  of  th«  body. 
HvDoe^  penoni  UhoriDf;  iuid«r  exoewive  griei^  melancholy,  or  any 
oilwr  KflbctioD  of  the  iniwl,  or  under  oonstitutiooal  diaoue  tending  to 
OMtfTHIe  tlie  Tiul  encrgiat  of  the  syatetu,  ore  exceedingly  »ul^c«i  to 
inAomniatiaii,  Hpoaginesa.  nitd  ulceration  of  the  guni*.  But,  ootwitli* 
■taoding  the  iocnMO  of  »itM«|>iitiil)Cy  which  tbc  guni»  derive  from 
oertun  eiHMiiutiiMtiU  cuufina  mid  r.Utiv*  »f  the  grincral  health,  tbeee 
falfliMBceii  iDMy,  Ilk  tl)o  inajorily  uf  ciuoi.  be  counteracted  by  a  Mrlot 
ohtwrrance  of  thv  rulis«  of  dental  hygiemi;  or,  ia otber  words, by  oon* 
Rtant  uid  regular  attentioo  to  ihe  cUaalincai  of  the  teeth. 

A  local  diwaae.  mtuaied  in  a  remote  part,  often,  hut  Ihe  elli>ol  of 
dimtniohlng  the  inidcucy  in  the  guma  to  diwa*e;  but  when,  from  ita 
riolmn-  ur  lnu);  <<uiitiiiuan<H',  tJie  gKneral  health  becomes  implicated, 
the  MMc<-plibililT  of  tliow  |iurtii  Li  iiiignit'iitj'il. 

Altli»U|fb  deriving  tlittir  pritliii|KiMliou  ti>  disease  from  a  specific, 
morbid  <.<oa*titutioiwl  tuuduncr,  tbey,  uercrthelus,  when  diKascd, 
nntrjbute  iu  no  small  degree  to  <tcrnnj^  the  witole  organism.  Hieir 
ttubr«ltlty  action  vitiati-*  the  fl^iids  of  Ihi?  mouth,  and  rciidem  ihcm 
(infll  for  the  |>ur)Kwce  fitr  wlii><h  thor  tire  designed :  hence,  nhcn  the«K 
|«n«  are  roslorcd  to  health,  whetbn-  tnm  tbe  loss  of  disvuvd  teeth, 
'or  the  trrMBient  to  nhi'-li  they  ttiny  hnvo  lie-ii  mibiseied,  the  con- 

Iditinn  of  ihegooMiil  Iwnlth  i*ul«iay>  imim-diaiely  improved. 
Thus,  while  tit6  iuseofitibillly  of  the  gnat*  to  morbid  impressions  is 
bfliMUced  by  tlie  Ante  of  the  |^»t>rtil  h«)th,  the  Intter  is  eiuslly  io- 
iMBced  by  the  ci>i»iitiun  <•€  the  f«riit<>r.  And  not  odIv  is  a  lieulthy 
ceoditlun  of  iIm  (,nims  ovential  In  the  general  hodth,  but  it  is  ali^o 
Msmital  to  the  hmlth  of  the  teeth  nod  alveolar  procesees.  Prom  tlie 
tlnttnialr  rvlatimi  tluil  nubKialx  between  the  former  and  the  latter,  din- 
IB*  cannot  extrl  in  oim*  witliont  in  boom  d^ree  aS^tiog  the  other. 
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C-ariea  of  the  te«th,  for  exBmplo.  often  ipves  rite  to  infUrainatiaii  4 
the  gunu  and  alreolo-dental  pcrioctcum ;  on  tho  otbcr  hund,  tnSM 
RiBtion  of  tbtae  paru  vitiatn  (Jie  fluids  of  tlie  mouth  and 
tbem  to  exert  a  d«ltt«-riou3  aclioD  upon  the  l«etb,  and  also  excH 
more  or  Uwt  CMiiatilutiona]  d«ruigcincct. 

ACDTE  INPLAHNATIOM  OF  THE  OVUB. 

A«uto  Inflnmnietioii  of  l!ic  ^iiini  frvqufDtljr  oc^ura  In  connectio 
with  RKimittitix.  or  g<rnonil  iiitlaiiiitiiitjim  of  thu  muoaaH  inemlirane  M 
t)i<!  I)iirc«l  cavity,  wliii-ti  appears  under  a  great  varielr  of  fornu.  L 
tliia  font  l}ie  iuflamnuttory  action  docs  not  always  extvnd  to  the  ml) 
joccot  fibro-rartilagiiiou*  Binictiirr;  but  tho  local  diMUO  it  (4Ut 
complicxUsl  with  other  <riw>r<lcnt,  the  Irvalmwit  of  whidi  OomM  noQ 
properly  within  tliv  prorinrc  of  the  miMlinl  than  that  of  tho  dental 
practitioucr.  Uliti*.  or  aeiit«  inflsramation  of  th«  gunw,  is.  in  ma^ 
CUM.  a  purely  local  di«iitHi,  nrising  ustinlly  from  the  trriuition  of 
dentition,  or  a«  a  consequence  of  periodoniitiA.  It  eftvn  cxtnnds  to  : ' 
fubinnxitlary  glands  and  niui-cle^  of  the  face,  and  ie  attcDdnl 
swelling  and  other  morbid  phenomena.  But  as  Ibis  form  of  ml 
maliou  of  the  guma  is  treated  of  in  conneciion  with  othar  aubjecis,  i 
will  n«1  be  ueoeaaaiy  to  repeat  what  ira  have  aud  elaewhete  1 
ingit. 

CnitOXIC  IXr[.AM»ATIOK  AXn  TCMKFACnOX  or  TnU  OCMS  ATTI 
BY   HBCBWION   OP  TRKIR  UAR0IX3   FKOU   TSK  TKirril. 

The  aflbctioD  which  we  art;  now  about  to  oonrider  has  bees  mrional 
deiifH^ated.  Jourdain  and  othrr  FrODch  writers  term  it,  in  ila  niofe 
advauced  8ta(^,  eotyainfii  fiippftralion;  because  it  ja  then  can)])ticated 
with  a  dtHcliarge  of  purulent  mutt«r  from  between  the  edges  of  the 
gnma  and  tlie  necks  of  the  leetb,  and  with  a  gradual  destruction  of 
the  ulvoolur  proce.'wes.  Dr.  Koccker  calls  it  the  tterarlalinf  proeM^ 
bccaufc  il  ii  aitcndMl  by  waiting  of  the  gums  and  nlvonli.  But  it 
more  froiuently  treated  of  under  the  appeltation  of  Kttny  then  un< 
any  other  name. 

Clironii*  inflammation  of  thegum«  may  exist  for  years  without  being 
attended  with  suppuration  or  reece^on  of  their  margins  from  the 
neckfl  of  the  teeth ;  liut  these  phenomena  are  sooner  or  later  dcvelo[)ed, 
acenrding  in  |h<^  amount  of  local  irrilntion  nnd  the  state  of  the  oiuli- 
tutional  health  and  hnliit  of  Iwdy.  Wilh  the  occiirrenee  of  inflamma- 
tion the  margin«  of  the  gums  gmduatly  life  their  festooned  appearanvet 
become  thick,  spongy,  and  rounded,  ami  utlimalely,  on  being  prmwid, 
purulent  matter  is  discharged  from  hotwean  them  and  the  necks  of 
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Ihf  IH-Ui.    Their  Kouibility  n  Increased,  and  they  bleed  from  tlic  meet 
IrifiitDT  injury. 

Thv  di»etu«d  action  uiruiiDy  iint  derelope  itself  in  the  gunu  aroaod 
Ui«  lo««r  front  leeih  uid  ibe  u)>pcr  molar*.  o|i(ioaite  th«  uouUu  of  the 
lalinry  duck,  nlao  in  th«  ininicdiiit<<  vidniiy  of  acliinK.  di-caycd,  dead, 
loow,  or  irraguUrly  arranged  Icclli.  or  iu  ihtt  D<rigHborhi)od  of  root* 
«f  t««th :  from  tlxRwe  it  extends  to  the  other  tMth.  Hie  rapidity  of 
ImwugHw*!  <lr[wnilii  on  the  age,  euite  of  tbf  gouvrul  licalth,  lempcra- 
nral  mH  liiiltit  ufbiMlyof  the  indiviilnnl.  and  tlM  character  of  the 
local  IrritaiiUi  which  hiw  given  rice  tu  iL  It  h  alway»  nwf*  rapiil  in 
pMMOi  nd<li<!U<d  to  the  free  tfe  of  trpirituous  tiquons  niid  in  iudivid- 
ntb  (n  wbnni  tlnrni  eiirti  a  Korbutir  tendency,  or  who  have  fufrmi) 
fWm  rrarnnl  diMUu.  or  from  the  nitu>titulioiuU  c&cds  of  •  mercurial 
treatmrat  utrd  Ki  cun^  thlfl  or  other  dtHWHS. 

Thi!  tiiflaminaliou  may  be  confined  to  the  gun»  of  two  or  thrM 
IMlh.  Of  it  may  esleuH  lo  the  pima  Fm.  M. 

of  nJl  1)k  teeth,  in  one  or  both  jaws. 

Aa  the  disease  advances,  the  gu  ms 
hvgin  tn  recede  fW>ro  the  nec-kH  of 
thr  trrih,  and  the  al\-e«li  (n  uae(«, 
and  the  teeth,  as  they  hxtu  tlieir 
support.  IwMcn  aiid  ultimately  dM[i 
out.  In  Fig.  40  is  represented  a 
rasa  iu  which  nearly  one-half  of 
tba  roots  of  the  lower  incisors  have  become  exposed  hy  this  dorastating 
pnamL 

Bat  the  loss  of  the  t«eth,  thongh  it  puu  a  sl<^  to  the  local  disease. 
Is  not  tho  only  bad  effect  that  rcnulu  rnim  it.  Consliiutiotial  symptoms 
nft«n  •upcrvenpi,  more  vital  organs  become  implicated,  and  the  Waltli 
of  tbc  goutral  system  is  sometime*  very  seriouely  impaired.  Hence, 
th*  InprovvmcDt  ofton  ohaerrod  after  the  loaa  of  the  lueth,  in  thu 
gonnral  health  of  ptritons  whoM  mouths  have  for  a  long  time  bo<'n 
aSitolad  with  this  diMiaso.  Xo  condition  of  the  mouth  has  a  Krraier 
taadoacy  to  detariorato  its  Kccrvtions  and  tmiwir  ibe  funcli'ins  or  nuuti- 
cation  and  digsslion  than  the  one  now  under  considcralton. 

In  fSnnnlnp  an  opinion  of  the  injury  likely  to  result  from  tlie  dis- 
ea^r,  the  donUst  shnuid  be  gon^med  not  only  hy  the  health  end  age  of 
lb«  patient,  and  the  local  caiMs  vot)(.-i-rncd  iu  its  pTv>diiction,  but  he 
iboaM  also  CDd«an>r  in  ascMrtatn  whether  it  is  connected  with  a  oon- 
ttituiinnal  liind«iry,  or  i«  pun^ly  a  local  af&ction.  8ome  have  been 
In  belkvo  that  the  wajiliti};  of  the  |:um«  and  alveolar  prneenM 

■r  snmetlntO)  laks  place  wtthnnt  bring  conncctnt  with  any  upecbtl, 
Iwal,  nr  ■.■onvlilutiooal  rauie;  that  it  it  identical  with  that  process  by 
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wbicli  the  teeth  of  ag«d  persons  are  removMl,  and  tbat  «faeu  it  occurs 
ill  {lersoDB  not  past  the  meridian  of  life,  il  Us3miptoniaticof  a  kind  of 
premature  old  aj^, 

Mr.  B«U,  ou  ihia  subject  remarks:  "In  forniing:  a  Judgment  U]x>u 
coses  of  tbic  dwcriptioQ,  b»wev<T,  and  *^vi'u  u]>i)ii  tli(i»L-  iu  whi<;b  tlie 
loiB  <^  substance  is  ueoointcd  with  more  or  Iv*  of  diwiuiwil  action,  it 
!«  necessary  to  recollect  that  the  teetb  tkrc  gcitcmlly  rcmovvd  in  old 
age  by  ibis  id^ntlea!  mode ;  namely,  tbe  dcstruclion  of  their  rupport, 
by  tlio  nbwr[>tion  of  the  guma  and  alveolar  prooeMeii;  and  as  tltU  itvp 
townrd  genenU  decay  conimcixM^  at  very  dilft-'reiil  periodn  iu  dilTi-rent 
coniititUtioDs,  it  may,  doubllcst,  in  niany  l-uai-k,  hvvu  in  jieritoiu  nut  pu«l 
the  middle  period  of  life,  be  convidercil  km  an  imlicatioii  of  a  sort  of 
premature  old  age,  or  an  anticipation,  at  Icurt,  of  ttenilo  decay,  us  far 
MS  rfgsrdi  tbtM  part*  of  tbe  body. 

Tbe  left)  of  tbe  tcelb,  from  tbe  wasting  of  tbe  gunu  and  alveolar 
proccNc*,  nHbr;iigb  urcurring  fru<|Ui-iilly  in  advann-d  lift!,  is  not  a 
necesMiry  consoqiionre  of  senility,  for  wc  oocnwonally  w«  peraons  of 
seventy,  and  even  eighty  years  of  age.  whose  teeth  are  as  firmly  fixed 
iu  tbeir  80Gkela,aDd  their  gums  as  little  impaireil,  as  in  iiidividimlit  at 
twenty.  W«  do  not  n^ullec'l  ever  to  have  s(*n  a  case  of  this  kind  in 
wbich  there  was  not  evidently  some  diseaoe*!  action  in  tbi!  gnm«.  Bn( 
it  is  of  little  importiincv  whether  it  be  the  rwult  »f  iil<l  »gi>,  n  consti- 
tutional tendency,  functional  dcTangement  of  wmo  other  part,  or  local 
imtntion,  iince  tbe  consequenoes  resulting  from  such  loss  ore  always 
the  wunc. 

'Hk!  giinut,  ailer  having  been  once  tbe  «eut  of  chronic  inflamraati<Mt, 
Are  ever  after  mure  tuiweptible  to  tbe  action  of  morbid  irritants. 


CAl-BES. 

The  inwuediate  or  exciting  eauve  of  iufliimmation  of  tbe  gumf^  is 
loeal  irritation,  produceil  by  »aliviiry  eiilculm,  by  carious  dead,  loose 
or  adiing  tcctb,  or  roots  of  toctli,  or  by  teetb  which  occupy  a  wrong 
position,  or  that  are  crowded  in  their  arrangement.  It  may  ali«o  be 
produced  by  very  bard  teeth,  wbich,  in  eoniteqneuce  of  ihiir  clcnsitr, 
puesea^  only  a  very  low  degree  of  vitality;  for  caM»  of  reccwion  of  the 
giimn,  in  which  a  very  slijrht  inflammatory  action  exists,  are  fnyinciitly 
met  with  in  individuals  having  teeth  of  tbi-i  dettcription.  This  ran 
only  he  explained,  by  Miip[><i«ing  a  wiinl  nf  coni:<'ni«lity  between  the*e 
nr^ans  mid  the  more  sensitive  and  highly  vitnlir^l  purls  with  which 
they  are  in  immediate  contact.  The  same  thing  i«, olwcrveil  when  tbe 
vitality  .)f  the  teeth  in  weakened  by  age,  which  Mr.  Bell  rcgnnU  as  on 
indii^ition  of  Hi>niliT  decay. 

Tbe  secretions  of  the  moutb,  estjtecially  tbe  mucus,  are  often  ren- 
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,  bf  ccrUin  cnoiSiliotw  of  tho  geneni  sjnttem,  w  Bcri<l  as  to  be- 
BODH)  ft  tuum  uf  irriuiliiui  to  the  giirus. 

Dr.  Kwckor,  wliD  Iim  lud  themoet  iiapleopponuuitiescif  olm-rvlog 
thi*  nlTri-tiun  in  »ll  itit  variotu)  Ibrma,  sHva  thut  he  Bm  neverBeeo  «  av* 
in  whii'b  tiiniu-  wa*  not  [irrauitt.  TIuU  lIiU  u  m  in  b  large  luojurity  of 
tbe  oufM,  il>pm  la  iiu  qiicstioD;  bul  tluil  it  it  in  dl,  is  ccrtatiil;-  ii  mu- 
tskcL  Tlw  Biitlivr  liM  Diet  with  auiay  in  whidt  uul  ibe  einillest  dopotil 
(Mulil  be  (ItitnctM). 

Tbe  tliMOJe  attacJcii  pvnuM  of  every  ago.  rnok,  an<I  outulllion:  and 
in  avcry  oouaUy,  cliniat«,  uul  nation.  "  I  bave  obMcrved,"  mja  Dr. 
Koock«r,  "tbo  InliahituDU  of  tho  mo«t  widely  eefarated  couuliic*, 
RuwiAiu,  Frencli,  Jtalums  Hjiiuiiardtt,  PortnguiM,  Engllnh,  Afriniru, 
Ewt  ai>d  Wm  Indians,  and  thoae  uf  tbe  Unili-d  States,  to  be  all  roor« 
or  IfM  liabUi  lo  it." 

It  it,  liiiwnvfr,  mnn)  frvrjitcnlly  niuC  with  in  th«  lower  than  in  th« 
highur  fflojMM  i>r  FW-icljr.  IVreons  who  pay  no  attention  lo  the  clean- 
linnaaod  biultli  of  their  teeth  are  purticularly  Eubjott  (o  it.  With 
Bail orv,  and  llioee  wbo  live  prini-ipallyoo  sail  |>rovi«ioiks,  it  i»  very 
coniiuoo.  "  Persona  of  robiut  coustjuition,"  saya  Dr.  Koecker,  "are 
nudt  more  liable  tj)  tbia  afftfctifla  of  the  gums  tliiui  iboM  of  delioBl« 
Iwblt:  anil  it  abowit  itm-lf  in  iu  n-urst  form  after  the  age  of  thirty 
•ftnwr  than  at  any  enrlior  [n'riixl." 

To  th«  eaiiM*  of  irritnlion  wliinli  ha\-e  almidy  tm-n  «Buineraled, 
nay  ba  added,  accumulation  of  extmneoux  matter  on  the  teeth  and 
aloDgllMMlgCiof  th«gtinu:  poritonitis;  RH>rc(iria1  poiwning;  »curTy; 
•Tpbllit ;  a  crowdnl  dental  arch;  maligniint  imprewiun*:  artifieial 
Inth  badly  inscHwl.  or  niBilo  of  improper  roaterinl ;  and  dental  opera- 
1m«*  badly  jxrfonnixL  Tlie  nsu  of  improper  iooth-bruahe«  and  paw- 
ileni,  arpfclallr  ebareonl,  may  be  reekotied  among  its  exciting  causes. 
ni«  trritabilily  of  tbi?  gtimx  b  sonietinica  increued  by  tlie  use  of 
•eiilt:  at  other  tiraea  it  id  ditninivhed. 

Every  condition  of  the  p'm-tal  ^yiitem  Irndtng  to  iiiercacc  tbe  su^ 
ccptflnHty  <if  the  gums  to  the  action  of  local  irrilunta  fnrort  th«  pro- 
duetiin  iif  tbo  difl«ia&  Everything  that  tends  to  indue*  auch  con- 
ditiumi  may  be  n^nnli-d  as  a  prcdlspoatng  eniim! ;  Fiieb  n»  bilious  and 
ludainmatory  feven,  tb«  exoowiv«  ute  of  mereurini  mnlicine*,  th« 
Venttrenl  vlro*.  inlempomnM,  and  debaw-hery.  Any  deicrioratlon  of 
Um  fluitU  (if  tlio  bfidy  is  pei^itiarly  rondueire  to  it.  Pwwma  of 
cadwcttc  habit  are  (hr  more  inbieot  lo  il.  and  gniemlly  in  iU  wont 
f  rri-,  than  lh"«e  in[|ivl<luals  tn  tbe  enjovment  ^if  ptwl  lirnllh. 

.■^nimniia  indivl<)nalii  tonietimes  have  an  alffction  of  the  gams 
whirh  iliflV-n  In  many  rmpept*  from  tlio  one  just  deK-n)>cd.  The  gums, 
lof  bdog  iiurple  and  swollen,  ar«  pale  and  harder  than  ordinary. 
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and,  on  bdag  pnased,  ducharge  maco-pumlent  matter  of  a  diagj 
wKiU:  r.nlor.  Tbcy  oflea  rointiiti  i»  tbiti  ctiudilion  for  yvnn,  williotit 
iiji|iMiniig  Xa  uii<l<'rgo  any  iil nictiirul  alti;riiti('ii,  or  to  atFuot  llii;  alvoo- 
lur  |)roGC«MM;  Tlii;  lurni  ut'  tliu  dLiL-tu<:  h  jiriix'ijiully  i:mirmi-d  lu  per* 
Ktiu  who  have  very  whitu  lucth  ;  it  in  iniu-h  )<.»*  likvly  tu  ntluck  idiiIm 
ttian  females ;  anJ  liiis  nv^vcr,  m  far  as  wo  have  bc«ii  able  to  awortain, 
been  mentioned  by  any  <Ii.-iitul  writer.  Sir.  Fox  speaks  of  ulceratiou 
uf  tbe  (juiDB  in  scrofulous  children  ;  but  lliat  in  of  fr«t|U<>iit  OfCiirniiifi;, 
and  la  cbaracterix«d  by  the  luual  pheDomeiia  of  inflanimaiioii.  This 
D^iaw;  ni>w  ^poki-n  of  rarely  occurs  before  On:  agi-  nf  i-ightocn  or 
twenty  ;  and  it  wxm*  to  be  lh«  nwult  i>f  inipain^d  nntrition.  Tbe 
giimx  exhibit  no  Kignit  of  iuflarainaloTy  a^tJOD  ;  OD  lb«  ctHitrnry.  they 
arv  pal<;r,  Imc*  vemtitiro,  aud  poMos  IcKS  urannth  than  luwil.  It  ta 
Dcvfr  utIrtidtNt  with  liimetautiou  or  absorption,  i-xccpt  in  it*  advanced 
Htagua ;  wh'troiu',  tbc  atH-otioD  of  which  Mr.  Fox  »puiks  t«  always  al^■ 
compcinicd  by  both. 

TREATMENT. 

In  the  treatment  of  inflamed,  spongy,  and  ulcerated  gumtt,  the  lint 
thiD]{  cluiiainij  attention  is  the  removal  of  ibe  exciting  cau.'tG*.  If 
there  are  dead  or  loose  teeth  in  the  mouth,  or  toelh  which,  fVora  their 
pij»itiiiii,  act  m  tuechaiiical  irritants,  tliev  should  bit  at  once  vxlncted. 
The  i«niainiiig  Icetli  ahoiild,  at  the  same  tiiue,  l>e  freed  from  tartjir, 
and  all  other  irritating  di^piMilioim. 

Dr.  Koecker  goat  m  far  as  to  reconiniwid  the  extraction  of  any 
niohtr  lootli,  particularly  in  the  upjicr  jaw,  whioh  haa  ]o«t  its  antago- 
uii»t,  believing  that  a  tooth  under  «tich  ctrcum»tanc«a  is  a  source  of 
irritAlion  to  the  alvcoloKtentJil  periortetim  and  gum».  He  wys,  "In 
this  manner  the  loss  of  one  molar  tooth  produces  the  destruction  of 
its  remaining  antagonist.  Tiiis  is  effected,  however,  after  a  struggle 
of  nature,  of  a  very  long  duration,  which  always  tovolvca,  in  doid* 
degree,  all  lh«  other  teeth  in  a  like  dtaeaAcd  condition.  It  in  nr^vxMiry, 
therefore,  to  prevent  thi.t  iniirbid  condition,  particularly  pcniicious  iu 
thin  di^raw,  by  the  extraction  of  the  tooth,  or  any  molar  iro  situated." 

Although  a  molar  tooth,  after  having  lost  its  antagonist,  is  some- 
tdnii4  a  Mource  of  irritation,  it  may  often  remain  with  impunity.  Its 
removal  ii^  ncciwiary  only  wh<ji  It  act:!  a.*  an  irrltitnt  to  the  gumit;  and 
it  niay.  in  a  maiority  of  cases,  be  prevented  from  doing  this  by  keep- 
ing it  constantly  clean. 

It  ia  easential,  in  tli«  treatment  of  the  disease  under  consideration, 
that  a  decided  impression  be  made  upon  it  at  onoe;  con^eipiently,  no 
time  should  be  lost  in  the  removal  of  local  exciting  cuuicw.  "  The 
nitvantai;e  derived  from  ttiia  operation  "  (extracUoit  uf  dead,  loo»e,  or 
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IrriuUu);  Icrth),  aafs  Dr.  Koecker,  "would  bo  either  ji&rtl)'  or  wliully 
ItiM,  «vn<  it  (lerfonuvd  u  dtfTeraut  |)erio«ii."  Thin  ubtNurvatiMi  has 
bM!d  vrrifWil  t>y  the  nuthur  tuore  Uiitu  oiii-e.  Wlicn  he  baa  beta  pr«- 
vfDti'H  bv  llir  timidity  of  liix  {laiiriiC  triiin  (.'Xlrudiug  all  thu  oflcDdiii]; 
twtli  *l  th«  tint  mltitig,  hv  biu  nlntij'9  t'ouud  tJiv  euro  iDucli  retarded, 
ami,  to  maao  iatuaoet,  nlmoet  cutirvly  ddukk-d. 

Il>viii|;  (rxtnuitt-l  Buch  t4«ih  lu  it  mmf  be  neeeamrf  to  remuvr,  Dr. 
K'xvkcr  tliiuk^  it  better  tu  wait  ti-ii  ur  fiHeeo  days  before  thi-  turtor  ia 
maund.  'Hw  lulhor  has  oevor  been  able  to  dtdoover  any  atlvnouige 
la  Midi  delay:  on  tfar  ooiitmry,  he  regard*  it  ati  important  iliut  as 
inucb  ai  poniblo  titwM  bu  tuLvD  from  thi-  toclh  ut  the  time  uf  the 
extmctioiL  fivnni  silting  buvever,  ar«  oftoa  required  for  its  oom- 
(drlA  reiuoral. 

llu)  blu'diitg  fmm  th«  gums  and  •ockcl*.  ooeuioned  by  tbuM  »c\'cfa] 
openUioDx,  *hi>iitd  be  prumotc<l  by  frc<|U4.-utly  waabing  tiii)  BKHith  irlth 
warn  troior ;  uid  wlieu  the  \f,om»  are  laiicb  iivollen,  ndvautugo  nil)  be 
dariv«]  fmm  M!arifyin|t  them  freely  every  lhrc«  or  four  days  with  a 
oharp  Iniirvi.  ThJ!*  Inut  o|n-ratii>u  ia  lii||;hly  recommeDded  by  Hunter, 
Fox,  and  UrI),  nix),  tmtuud,  iu  good  eflecla  are  ao  ap]iareia  thai  it 
abuuld  DRVor  bu  m-gli-int-d. 

The  curif  may  hv  boKtcnfl  by  wiublng  the  moiitlt  wvi-ml  limca  a 
day  with  »»m>-  toiiir  and  utrinKent  lotion.  Tho  nutlMrr  has  Iwiud  tlM 
following;  tit  be  <rery  serrkcable: 

Powdrr*)!  nni|[(il1*, 

*•       pFnitUn  bttrk,      c*cli.  2  drtobint, 
*■       OrrU  root.  1  drftvhm. 

tnftiii«li  of  n»*a.  4  fliiiildunOH. 

TkalnAiilan  i««laiulfai  A<ttj  or  *a  apoa  ike  pondtr*,  wiihfrDqnoutilirriiig; 
Am  4MMI  iui4  filler. 

In  mild  r«»eM  of  inflnmmxiion  of  tha  gums  and  miirout  membraDe 
of  the  mouth,  iodinv  in  {•lyccrinc'  ~  «iturat«d  mlution  —  is  au  rxot-lteiit 
apfili«mtioa.  For  acute  inftammatioa  of  tli«  macoiu  moffibmne,  tho 
(ulbftriof;  recipce  will  prove  very  serviceable  aa  garglee: 
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B-  Aquft  eologn,  ^. 

Tioolure  capBioi  eomp.,  3). 

Sodae  boras,  3Q. 

Tinot,  oinohoniB,  Ji}. 

Tinot.  pjrethri,  Jj. 

Aqua,  S"i- — H-  —  0*mtte». 

We  have,  in  caaes  where  there  <nraa  much  soreness  and  ulceration  of 
the  gums,  prescribed  the  following: 

B-  Boras,  2  pcniplea. 

Hoaej,  1  fluidoiinee. 

Sage  tea,  4  Suidounass. 

TbU  Is  a  favorile  and  Terj  general  domettio  remedj,  »od  wiU  be  found  veij 
Booihing  and  healing. 

For  ulceration  of  the  gums  and  mucous  membiaDe  of  the  month, 
the  following  will  prove  excellent  applications; 


B-  Acid  carbolic, 
Oljcerina, 

5W. 

B.  Sods  boras, 
Olycerina, 
Aqun, 

3'i- 
jiT.— M. 

B-  Acid  oarbolie, 
Glyceriaa, 
01.  caryopbjUi, 

gtUT. 
gtt.T._M. 

B<  Sodte  BulphJB, 
GlyoeriQ«, 

5J- 
5J-M. 

As  a  waiih  for  the  mouth.  Dr.  Fitch  recommends  a  decoction  of  the 
gre«n  inner  bark  of  white  oak,  which  we  have  found  beneficial.  Tlie 
following  are  recommended  by  Dr.  Koecker  as  being  very  serviceable: 

"  Take  of  clarified  honey,  three  ounces,  and  of  vin^ar  one  oimce. 
This,  diluted  in  the  proportion  of  three  table-spoonfuls  to  a  pint  of 
-waira  sage  tea,  or  water,  may  be  used  frequently  during  the  day. 

"  Take  of  clarified  honey,  and  of  the  tincture  of  bark,  two  ounces 
-each.    Mis  and  dilute  as  above. 

"  Take  of  honey,  and  of  the  tincture  of  myrrh,  two  ounces  each. 
Jdix  and  use  as  above." 

Mr.  Bell  recommends  the  following : 

B.  Alun,  2  draohioa. 

DecoetioD  of  Perurian  bark,        2  SuidouDoes. 
Infusion  of  roses,  2     "         " 

JBut  when  the  last  prescription  is  used,  the  mouth,  immediately 
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mtitr,  fhotild  be  ihorotighl^  vaMioi)  vritH  nnter  nnd  n  soft  bruib,  to 
prennt  the  Rulphurio  uiti  of  Uhi  aJuw  from  cxcrcLung  a  burlful 
cAmc  uixMi  tk«  i«(.-4b. 

For  aaft,  «wollea,  lud  spongjr  pinur  the  Prencb  preparation  known 
H  PkinoU  StKfifiM— pKnuitA  of  BuOa— k  Uospoouful  to  u  tumbler  of 
wat^r.  wiil  proTo  beneficinl. 

Tlie  jilm^antest,  and  at  the  aapic  Ume  th«  most  affioacioua,  uiouib- 
wash  wbk'h  the  autbor  bu  erer  empk^od  u  tbe  follotrii^ : 

B 


tiauib  AmcrloMi  loap  bark, 

SounoM^ 

Pjnlbniti, 

Orri*  rMt, 

Bmsttia  aeld. 

M«k, 

1  oiiD«e. 

Claiwaion, 

Tanalaaeld, 

4  4r»obiu«. 

Bom, 

4BeraplM. 

Oil  «f  «lnt*r|TMti, 

2  OulddrMbinf. 

Oil  «r  p*|>pn»iai. 

4          " 

CMhlBMl 

Sdraehiaa, 

Whlta  lugar, 

t  peuad. 

Ak*b»l. 

tpiata 

Para  «al«r. 

5     " 

IUb  tb«  ia(r«diMU  iboMUghljr ;  dlg«at  for  «U  ds^a,  ud  tUtr. 

If,  notwiUutandintr  the  use  of  tbe  in«uu  )i«re  recommended,  matter 
Kill  be  diMbai^«d  from  around  the  necki  of  tbe  t«elb,  aitd  ohould  the 
gUDB  continue  sponKV.  and  manifiHt  do disp»a)lion  to  lienl.  tlwir  odgca 
waj  t>r  luui'hed  aritli  a  stroD);  c«luiioii  of  tlie  nitrate  of  silver.  Thi« 
vUl  Mblum  fail  to  Impart  to  them  a  liealth^  action.  It  may  be  uwd 
tn  the  prtiportiiin  of  from  three  to  twvlve  grains  to  one  otinm  of  water. 
Tbe  m<*i  <i)(iv>-ni<'nt  nKxIv  of  npplvin^  ii,  i>  with  a  camtirs-hair  p^^tcil. 
Ita  iwc  in  nvomjiiended  bjr  Mr.  F«x,  and  will  often  raccvrd  wIh-h  other 
nnnliM  filil.  In  thuW!  vnr**  whcnt  thv  mnltcr  diiwhargpd  from  the 
■%a  of  the  giiro  ban  a  oauiK-atiag  and  di«acre«able  odor,  "a  weak 
Bulntinii  "  nay*  be,  "u  an  vxcoUeol  remedy  for  rendering  the  inoiilU 
■«R*t  and  cuofnrtablf;"  but  b  usinx  it  in  this  vaj,  precauiiou  a 
wiaawiary  lo  prevent  it  from  (cMtinjt  into  the  faucra,  a«,  in  tliU  ohH!,  It 
will  catBH  diaafcreenMe  imu<»4.  An  cxccll«-nl  dUinfoi-lant,  in  wn-h 
caMB,  is  a  RaritlQ  made  by  diluting  a  toanpoonful  of  chlorinated  mxIa 
( L<ah«rnii|iie'a  solutioni  in  fotir  »r  eight  ouneca  of  water.  Or  it  mnj 
be  wed  much  stronirer,  and  appliMl  with  a  «mall  mop  to  the  disooMd 
put*]  tbe  tilvr  nilrat«  may  lie  applied  in  lb«  e«me  wrar. 

Whiln  tho  mean*  h«ro  din'iTl"!  for  tlie  cure  of  the  dMeaw  are  beini; 
tmpluyt^,  n  rm-umiire  of  ita  exciting  cnuMw  must  bo  stuiliouely 
piartlei]  ap^niniL  Tartar  and  foreign  matt«r  of  every  kind  should  be 
pnTtnted  from  aooumulating  on  tlw  tcoili,  by  a  free  and  fnxinont  um 
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of  a  suitable  brush  and  vased  floss-eilkl  until  a  healthy  action  be 
imparted  lt>  ibe  gums  ;  thwe  sliould  bo  used  nl  least  live  limes  a  d»y. 
immediately  aAer  rising  in  the  morDin^,  itfter  eacb  me*],  AutJ  before 
retiring  ai  liiaht.  The  itpplicatioii  of  ibe  brush  may  at  firat  oeraNion 
stime  pain ;  but  its  use  should  nevertbeleia  be  pereisted  iu,  for,  without 
it,  all  the  otlivr  remedies  will  be  of  little  avail.  TIig  frielioii  produced 
by  it,  bc*id<^'i  IcM'piiij;  the  leetli  oleau,  id  of  great  ncrvioc  to  tJic  gums, 
iu  impuriitig  tn  thetn  u  beaUhy  uulioii. 

Treatiaeiit,  differvnt  from  that  huru  diMcribod,  U  neceaar;  in  tliat 
ibnn  of  disease  which  wc  noticed  an  being  char«ct«ri»)d  by  preter- 
natural palaicss  mid  ili^cHurge  of  mneo-purulent  matter  from  between 
the  edge  of  tlie  gum  aud  thu  neck  uf  the  tooth.  Id  the  liret  case  of 
this  disease  treated  by  the  author,  he  directed  aetrin^nt  and  detergent 
lotions  to  be  used;  but  these  did  not  produce  the  desired  elfed. 
Having  been  led  from  hh  ohservatioti  iti  this  ciiAe.,  lo  iiUi<|ii.H;t  tliitt  tbo 
disease  mu  rouiiected  with  Kume  Lou.ilitutiunal  di-riuigcnietit,  and  was 
probably  the  roult  of  a  dubililalvd  eonditiou  of  the  general  system, 
he  recaniinciidoil,  in  the  next  cam-,  the  nm  i)f  tvoic«  and  free  «x«rciee 
iu  the  oi>en  air.  This  courtw,  though  attended  with  evident  improve- 
ment of  the  general  hcttlth,  etienied  ti>  be  pnidnctive  of  do  benefit  to 
the  gums.  They  still  appearud  dehilitJitvd,  aud  on  being  pressed  dis- 
charged matter  from  beneath  their  edges,  lie  advised  a  continuance 
of  the  tonicii  and  exercise,  and,  with  a  view  of  exciting  inflaniraatiou, 
touched  the  odgca  of  the  gums  witli  niirat«  of  wiU-cr.  TliU  had  the 
desired  effect,  and,  as  ho  bad  auttcijiiit<-<l,  a  now  disease  was  substituleid 
for  the  old  one ;  for  the  cure  of  which  he  directed  the  mouth  to  be 
washed,  five  or  mx  timc»  a  day,  with  the  mixture  of  i<iig«  t(ui.  alum,  and 
honey,  nnrl  nt  night  and  nmniing  with  Matt  wntcir. 

Tlii*  tn-iitmrnl  W!W  [ii-rti'i'lly  succt'ssful.  In  (ilMmt  thn*  ki,t-Ii«  the 
gums  iissiiiued  a  huiillliy  iipjienmncc.  aetitiirod  their  nnliira)  color,  oimI 
the  discharge  of  mucu-puriilcDt  matter  entirety  ceased.  He  has  nnce 
had  occasion  to  trent  sevenil  other  cases,  in  all  of  whiofa  he  adopted 
tlie  same  treatmenl,  aud  with  like  success. 


HTPERTBOPBY,  OR  MORBID  GROWTH  OP  THE  OUHB. 

The  structural  change*  which  take  place  in  tlie  gums,  as  a  con- 
•equence  of  incn?u«ed  vascular  atiion,  are  almost  as  various  as  are  tb« 
constitutional  tendencies  of  <lilTi-renl  indtviitualK.  Tliow  ciiaraoteriiing 
the  aflyclioti  last  noticed  consist,  for  the  imiit  part,  in  incrca^iwl  thick- 
ni«t  and  recession  of  their  <Hlg<vi  from  \)w  ni-ckii  of  the  Iwth  ;  hut  iu 
the  one  of  wliich  we  are  now  about  to  tn-jit,  thiTe  is  morbid  growth, 
which  itt  ftometimcflso  eonsidcraldc,  that  it  nlm<ut  covers  the  crowns 
of  tbe  teeth,  thus  intcrferiug  veiy  seriously  with  the  function  of  masti- 


van  anus. 
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ntlon.  ^iH-n  thuti  afRy^tMl.  tlio  piinit  linro  ■  >lark  purple  color,  wilh 
thick,  imwrtb  wid  r<>uii<l<4]  nikrgiiK ;  uikI  disoliurgc  nlmiwtt  coDstuotly 
ftt>in  llivir  miivr  Nurfucc  u  tliiii,  punilt'nt  matter,  tvhich  oshales  an 
oxrvo^iugly  iidi-utivi'  odor.  Tlicy  bli.-v<l  prufuwly  I'kmd  tlic  eli(;lil«t  in- 
jurr,  ■ihI  arp  a»  (t-uiiUivo  thai  ihv  pmwun-  even  ul'  tbv  Hps  i»  Kiuietimw 
ii(u>nd<-il  with  [mill.  Tlicy  iirt-  al»o  nlibciwl  niih  a  peculiar  itching 
MOMUiou,  wlitL-h  nt  tintM  U  a  Kiuroo  ofgnu  aniKtjrMice. 

Thr  iu;cam|i«ii)'itig  engraviug  (Fig.  41)  will  coorey  to  tlie  reader  a 
won  cnmct  iik*  of  ihe  ap- 
peamDm  of  tha  guna,  wbvut 
thu>  allltctvd,  thou  any  de- 
•erijitiMi  wliii'li  mi  lie  )^veu. 
It  will  l>n  pemivMl  from  tliis 
that  ibc  t)H)rbid  growtii  i-xliuxU 
to  titr  fium*  i>f  nil  itir  tiMlb.  im 
it  luualiy  ducn  iu  tbia  vanL-iy 
of  dbcajted  tuition. 

^    '         'hf  iw-nl  ami  <-'ii)>ii- 
tij  :i<<U  ■riniiij;  !(i>ni  \h<^ 

'ItH^Mv    are    ollvDsive    broaili, 
Tilintrd  *alivn,  dtMiniition  of 

the  alvfuU,  Hitb  looaeniii);  a»iJ  uliiinnifi  I  't)i,  iiujiainKl 

dJ]{«atiwn,  wilb  all  ils  disagreeable  euiiL-oiuiiaiittf,  oniurgeniviil  of  tlio 
toamK  and  bronchitis,  together  with  a  lung  tniia  of  olhur  ithcnonieiUL 

CACHES. 

The  <^xriiii)i;  atuac  of  this  peculiar  oflectioD  is  local  Irritfllion,  pr«>- 
ducnl  br  Mili\-ary  enk-ulue,  dead,  ditaieed,  or  irrf^ulaily  arranged 
teeth;  l»ii  tha  clutractcr  of  the  atrui-'iuml  altemtion  ie  eviili'iitly  de- 
tenniocd  by  mom)  cAobcctic  habit  of  bmly  or  ouualitutiuiiiil  t«u- 
Aaocj.  It  often  atucka  tho  gun»  of  individuals  whoa«  litHh  aro 
•nond  and  well  arranged ;  but  the  author  hns  nisver  met  with  a  caw  in 
whicb  tartar  wa*  not  present:  though,  in  some  intttonces,  ib^  ijuantily 
>  ao  antnll  tm  almost  to  lead  one  to  doubt  whether  it  couM  liave  had 

aeh  airvncj  In  the  prudm-tion  of  the  disease;.  Bui  tho  fu»ci.-ptibility 
tint  gam*  Ut  morbid  inipruK^ions,  in  individuaU  lijibla  to  tliir  atiuo 
lion,  i*  uaiially  so  great,  that  an  Irritant,  which  under  other  cirvum- 
■tanrr«  would  wnrouly  excite  au  IncmiMe  uf  roiKular  action,  gives  rise, 
in  autm  iif  tlii*  Kirt,  to  tlie  rapid  davelopnicnt  of  an  oggravatcl  fonn 
oTdiBBMa. 

THKATHKNT. 

The  flr>t  thing  t»  be  attended  to  in  tlte  trratmcnt  of  the  discuD  ia 
the  Kaio\-al  gC  all  dead  taelli,  and  «uch  othcn  ■•  nay  in  any  way  Irri- 
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tate  th«  gum*.  Tfio  morbid  {ptimh  Bbould  be  next  remowd,  V) 
nwkingiuihoriioiiutl  invifion  eotireljr  ihrough  lli«  diaeiu«d  fi}ima  K 
Uic  erownM  of  tliu  U'vth.  Tliiit  xhnuld  be  carried  m  far  buck  ■»  Ui( 
inortitd  grovrlh  rxt«nd«.  AIUt  llii«,  tli«  gtinu  tlMuld  be  frvul j  Mwfr 
Jtvd  by  piLseing  a  lanoot  bdwt-vu  (he  Ivi-tli  down  to  Uio  alveoli,  in  ordti 
tbat  the  veieela  may  be  coiuplctvly  dividwl,  and  dJAcbarge  tbeir  acca- 
iDuUted  bliwd.  This  ubould  be  re[waicd  MvemI  times,  ai  iuiervaU 
of  four  or  fire  day*.  Meauwbile  tbe  niuuth  may  be  vaahcd  three  or 
four  timw  a  day  with  ifOiii«  a^l^in]jellt  and  detcrj^nl  lotion,  aud  o^ 
oiudouatly  mopped  vriib  a  weak  m)hiiiou  of  nitrate  of  ulver.  Phenol 
Sodiquc^l'hcnatcof  So<)a — either  in  in  fiill  strength  or  ili In tuj  with 
front  one  to  Iwdvc  limt-^  iu  bulk  of  water,  acvuDliiig  (o  indicationei 
prova  rory  icrvieuibic  as  a  lotii>D,  euu«ii)g  lh«  rajiid  abwrplittii  of  tbe 
eztravasated  bIo<id,  preventing  fetor,  and  speedily  healing  aitd  harden- 
ing the  gums.  The  tartar  should  be  removed  as  soon  tm  the  gums  have 
eufficiciilty  eoltapwd  to  admit  of  tlte  operation. 

Tbe  proj;re«  of  tlie  disease  may  l)e  arrested,  but  a  cure  cannot  be 
efiected  by  local  treatnietii  aloiie.  PariU-ubtr  atlcntion  ehould  b<>  jmid 
to  the  regimeii  of  thu  puiieiit,  and  siicb  gt-ueral  remediM  pnwrilMil  a« 
tlie  peeuliur  nature  of  the  cue  may  imlicnte:.  Exocm  ami  int^-mpor- 
MiiCT)  of  ever}-  kind  niuitt  bo  aroitUil.  In  cases  of  an  inflammalory 
type,  the  diet  should  bo  chiefly  vegi'inble;  but  where  there  is  debility, 
or  oth<y  cachexia,  nnimnl  food  should  be  used,  taking  care  to  avoid  all 
young  meats,  a«  veal  or  iamb,  all  gn<»  meaia,  such  M  pork,  and  all 
salt  meaU  or  abell-fisli.  Kruita  aud  add  bovt-ra^es,  sueb  as  infWoM 
of  malt  and  vinegar,  lemoii-juice,  spruce  beer,  etc.,  may  be  used  »itb 
advantage.  ^^ 

The  teeth  diould  be  kept  perfectly  and  constantly  clean.    Nof^H 
partit'Ieof  foreign  mntler  should  be  permitted  to  remain  betweeii  tho^^ 
or  along  the  edges  of  the  guma.     A  scnipulous  attention  to  this  pro- 
oatiliau  is  indispensably  neccaaary,  as  it  oonstitutes  one  of  the  nuNt 
important  remedial  indications. 

UHKCURIAL   IKPLAMUATIOM  OP  TRB  OfJIfiL 

Small  and  repeated  doces  of  mercury,  when  carried  to  the  point  of 
salivation,  fre<)Ueutly  give  rm  ta  the  drvi-Iopment  of  peculiar  tnurlnd 
phenomena  in  the  gums  and  other  parts  of  the  month.  The  first 
indication  of  the  e^iecific  acliim  of  thin  powerful  medicinal  agrmi  upon 
the  animal  economy  consists  in  a  sligliily  incrcamd  roclnciw  and  tum^ 
of  the  free  edgi-  of  tbe  giinjs  around  the  necks  of  the  inferior 
Tliero  ia  a  charactcristii;  bluish  color  along  the  edge  of  the 
gum«,  while  the  invotting  mucous  membrane  of  the  adherent  portion, 
a  little  lower  down,  often  aseumes  a  white  color,  owing  to  the  opacity 


epithelium.     These  appearuicns  mn  followed   b;   increoaed 
■■  wilivn  ;  n  strong  nicitaU!('  tU'^lv ;  (orcncM  of  tba  tMth  and 
gii  iiiiinalion  hik)  nntlliiif^dfllK-  uiuc<Kiii  in«tn b nine uf  the  roof 

of  the  DuHith,  fiiuon  iui<)  <-h«ek»,  and  th^'  Milivnrj-  g]And« ;  evntlling  of 
tb«  t<H)([ii<-,  uitli  iiii^rvKMod  Krlnew  of  it*  edgM,  «im1  «  poculiarly  oflto- 
riva  o(l<ir  111'  brvuli.  In  thu  niiAti  liiii«,  lh«  odges  of  tb«  gama  about 
tiiir  nerki  of  the  twth  «w<'ll  and  lUeiitiiv  an  tucrMuto  of  ndDesa;  the 
Millra  l>Pcom<«  viscid,  mid  if  «i>cr«ti.-d  in  such  nbundnooo  u  to  floir  horn 
thp  ni'iulli.  nnd  Ibo  mnveinenta  nf  the  Jaws  are  attended  with  pain. 
The  aKi'oIixlvnUil  pencuUrum  ia  ibickeiied.  and  tlie  tevtb  rwiiti'd  I'foio 
their  H<c-kuU  and  lijowiDed.  A  VMJcutur  eruption  MHDutiniM  npfWAiv, 
folliitird  by  olconition  an<l  slongliiiig  of  tlic  gma*,  aixl  v«r;  fnijuvntlf 
hy  aiffmit  id'  laige  |)ortii>ne  of  iht-  alveolar  proccn  and  niuxilla.  Wo 
wmv  tibowii,  a  few  year*  Mni'e,  the  entire  alveolar  border  of  both  jaws, 
the  Drrm«ia  and  exfuliation  of  wbicb  had  been  occuioncd  by  seven 
nrrcurial  nllvnlinn ;  and  we  huve  rrei|uently  had  ooeaaion  to  remove 
pottinci*  both  of  tho  *up<irior  and  iiircrinr  maxillary  boiiea  —  tlio  aoo> 
nwj»  havin){  be«D  flccasionKd  by  the  u«c  of  this  mcdicinik 

Ily  tilt-  pnidt-Dl  ■diniiiiMratt'm  of  nH-miry,  Hlivation  mar  be  in- 
diin^l,  vilhoni  causiii);  the  di.'pl<>ra)>]e  etTcirU  jiut  di.'Hi-ri))o>).  But  the 
Nprcifio  Aftion  of  tliia  aifent  upon  the  constitution  in  alimyE  attended 
by  ntor**  or  1«8  ttuae&ctioo  aiid  sponKinem  of  the  gums,  and  when 
onni  brifUght  uniler  its  influence,  however  perfectly  its  efl^da  may 
km  wlittded,  they  are  tivfx  after  moru  itui>c>;]ilihle  to  morbid  impmu 
dMM.  Again,  it  shtwld  Im  rcmumlwred  tliul  very  many  of  th<«e  do- 
IthnU>le  lymptmaa  follow  the  iwn  of  meTcuriiil*  evm  where  there  tc  no 
inl4fili'>n  tit  onlivaie.  It  in  n  pimcrfiil  agent,  cnpiddc  of  much  good  ; 
twl  iKie  w)iif;h  hot  Im-n  prfxhietivc  of  nntold  mit>cbicf,  especially  upon 
ibe  BKOHih  and  teetli.    T>oubtlusB  life  mitst  be  saved  at  the  expenw,  if 

ry,  of  the  terlh.     Bill  the  pocnliar  epoeific  action  of  this  raedj- 
uld  foHfid  its  constant  and  imlLacriininate  employmenL 
_  TREATMEHT. 

It  is  M>anT[y  Deecmiry  to  f«r,  that  until  the  na«  ef  the  niercnry  is 
d>  !,  it  will  bo  iRiposxiblo  to  mntrol  or  even  eountomct  its 

ed'. ,.  u  the  giimii;  but  in  mild  ciukw  tliVM  usually  soon  dtaappoar 

oftasr  tb«  artii>n  which  it  has  prn<tuce<l  on  ilie  general  system  has  eom- 
ptotrly  «ubsided.  When  the  gum*  continue  spongy,  tho  bowels  should 
be  Icfpt  open  with  Beidlitx  powders  or  ether  saline  cathartics,  the 
patient  natricted  to  a  Buid  farinocooiM  diet,  and  tho  moulfa  gargled 
•trm]  tinteeaday  witli  mild  a*trinf*ont  lotions, ton liich  it  may  somo- 
(jnes  be  ttdvtMble  to  add  a  little  hiidnnum.  Benefit  may  be  derirod 
tma  the  uppliration  of  tht  officinal  tincture  of  iodiiio  in  a  solution 


coiapoepi]  or«iic>ha1f  wnUr,  Pi>r  interail  imC|  chloraU)  of  poUuli  not 
iodide  of  poUanum  are  considered  iho  best  ramodies  in  ni«rcunal  poi 
soniDg. 

The  chlorate  of  potash  is  also  of  very  great  ecmce  oi  a  lotion  in  Uh 
strength  of  on«  drachm  to  the  ounce  of  water, 

For  internal  use,  ten  grains  of  the  chlorate  of  potash  may  be  di» 
solved  in  a  half  ounce  of  water,  and  adntitustored  in  four  or  five  doaet 
during  theduy.  Fur  an  adult.  Dr.  Oorretson  rccommeuilt  the  following 
lotion  oa  very  beuellvial  in  caaea  where  the  tumefaction  »  very  gmt 
aitd  induloiit  Uiokiag : 

IJ.  PotaiuB  ohlor&s,  Jn. 
8a(la)  boru, 

Ahtmaa  pul*..  Si  3^. 

PolAM.  pertDkog  ,  grt,  uct. 

Aqoa  culogD..  Jm. 

TJDOi.  eineh»nn,  Ji]. 

TtncL.  airrrlin,  J). 
Infut  iiuprout  (rort,),  ji*.— M. 
iWg-    QftTgtc  tbo  (Doutb  pro  Tc  nnU. 

The  iodide  of  potaasium  may  be  given  in  doaea  of  from  three  1 
grains,  throe  tiroea  a  day,  in  some  bitter  iiifuiiion. 

Tlie  fullowing  gargle  will  be  found  very  ttcrvioeable  id  mer 
salivation: 

Q.  Tincl.  ioJinii,  ^lij  to  tJ. 

PoliMia  lodtdl,  grs.  it.  Io  UZ, 

Aqiue,  Om.— U. 

After  the  action  of  the  medicine  upon  the  system  bas  eubfiidcd,  and 
the  dUeofe  Bsauniea  a  chivnic  form,  the  gums,  as  directed  hy  Mr. 
Thomoii  Bell,  shoutd  be  freely  scorified  by  passing  a  lanect  entirely 
through  their  substance  bctweea  lite  teeth  ;  and  this  operation  should 
be  repvfitvd  OS  often  as  every  fevr  days,  until  they  are  completely 
restored.  The  um  of  aalringent  waahea  should  at  the  same  time  he 
continued,  nnd  if  tlierc  are  any  leelh  which,  from  the  loew  of  tbdf 
vitality,  or  from  having  beoome  very  much  l(ia«on<Nl  hy  the  |iartial 
deMtntctiun  of  their  sockets,  act  as  irritants,  they  should  be  removed. 

For  correcting  the  fetor  ariMng  from  the  nlcerated  siirfacM,  a  gaigic 
mnv  he  uxed  compoacd  of  two  or  throe  drachms  of  charcoal  suspended 
by  agitation  in  a  tumbler  of  water.  Aft«r  retaining  a  portion  of  this 
gargle  for  n  s!i'irt  time,  the  mouth  should  bo  rinsed  with  warm  water 
to  remove  tlio  parlii^les  of  charcoal. 

A  wjliiiiim  of  the  permanganate  of  potash,  in  the  strength  of  from  two 
to  ten  grains  to  the  ounce  of  water,  is  also  highly  recommended  as  a 
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ttar  th«  KiDOTal  of  Iho  felor ;  mito  washes  made  from  dilorin- 
nmda  or  lime. 


rLCKSATIOX  OF  TUB  aviia  OF   CHILDREN   ATT13DEB  WITO   BXFOU- 
ATION   Of  THE   AL%'EOLAK   rROCEWtB^ 

Ttiv  guDM  and  alveolar  proomses  of  childf«ii  an  ocoaeionallr  af 
tsrk«<l  hj  a  very  peculiar  fonn  of  dimuo.  wliich  ocrura  more  fre- 
qmatly  during  the  shedding  of  the  temporary  and  the  eruption  of 
tha  (M-mmnvnt  teeth  than  at  any  other  period  of  ehildhoml.  We  have 
DCTcr  kuuwu  udullii  to  be  afieoted  with  it,  and  to  the  ordinary  spougy, 
InflamNl,  and  ulu'mtnl  gumH  it  doctt  not  ap|)ear  to  be  at  all  analoj^oiis. 
tl  beara  a  much  rlnaer  rencntblance  to  oonoram  oris,  yet  ditiere  in  amaj 
pcrtinilnr*  IVoia  this  diseaacL 

Among  lh«  lymploiDa  which  characterize  the  affeelion,  are  itching 
and  iilvenilion  of  llic  gnmt  aiid  their  i<e{>arution  from  the  necks  of  the 
t*fth  and  alvi-nlnr  procceera ;  tlicrc  it,  at  first,  a  diochurftie  of  muco- 
punil'-iii  niiitt4-r  from  between  the  gum?  and  nwlen  uf  ihu  imtli,  wliidi 
nltimaidy  become  icliorooa  and  fetid.  Tht?  l4^'lh  lootteii,  and  the 
Blvnili  \it»  their  vitality  and  pxfnlintc.  TJIcm  an?  fornwd  in  various 
j»n»  i<f  the  mouth,  and  the  gUMin  anil  lip*  owume  a  deep  red  or  purjilo 
mliir.  In  the  exibtinlion  of  the  alvc^lnr  proccmra,  the  [enipifruri-,  and 
•Mucliinea  the  crowns  nf  the  permanent  teeth  arc  curried  nnuy.  Tho 
oo<Mtiiutiuoal  symptonu  are:  skin,  for  tho  rnoxt  part,  dry;  pntni,«mAll 
and  t|iiii-k  ;  the  honele  ^nerally  coiiati]Ml(ed,  thouj^h  cufnietimea  thero 
t*  diarrlxm;  and  to  tlieee  symplonu  Utay  bo  addcl  lasfttode  and  ft 
d^Mitition  to  sleep. 

Then  nuiy  be  regarded  as  the  priimitient  phenomena  of  the  diaeue 
In  its  moat  amrmvaled  form.  \Vh>'n  t-xfcjliation  of  the  alveolar  pr<h 
ctmtm  tJtkot  place,  the  syniploma  usually  abate,  and  fometimea  wholly 
dimppnr.  Delaharre  saya;  "Amonp  the  greot  number  of  children 
that  are  liniu^ht  to  the  orphan  asylum,  he  has  hnd  frequent  oocorion 
10  notire  siD^lur  mnipticationa  of  the  aR^tion,  as  modified  by  tho 
•trroirtb,  sex.  and  idiwyucraKieti  of  thediflereiit  suhjeeui."  Thefnuna 
and  lipa,  in  tome,  hedeeerihes  as  being  of  a  beautiful  red  color;  io 
Qth«f«,  the  lips  are  rosy  and  the  gnms  pale,  and  someliioM  very  maeh 
awfdlrn.  He  also  enurrteratea  among  tlie  syniiitomB,  buniiiij;  pain  in 
lkf>  mucont  membrane  of  the  cheeks,  and  ulceration,  ]>ain,  and  swell- 
is|C  in  Ihc  SDhmaxillary  glanda. 

lu  the  tiuij<'rity  of  ciues,  tho  disease  b  confined  to  one  jaw  and  to 
nnn  Hide,  tliougb  aometimea  bolh  are  affected  by  it.  Tlie  eflwt  on  the 
prmiantTDi  l«Mh,  in  all  the  coses  which  have  fallen  under  ihft  notice 
«f  the  author,  was  injurious,  though  Delabarre  says,  tliat  in  rhildrea 
■ho  hare  reached  their  seveuth  or  eighth  year,  the  teeth  are  not  is* 


jurcd,  except  tluit  thpy  may  be  bnilly  nrnutgcJ,  in  coDseqiieooe  of  tbi 
want  of  a  proper  doTclopmcnt  of  Lho  jaw. 

Tbe  auUior  eaumeratce  tbe  folloving  symptoms  of  a  T«rTageniTate< 
form  of  lliis  clUeaae :  inordinate  appetite,  burning  thiret,  a.  small  spol 
uD  tbe  dieek,  or  about  the  lip«,  reeenibling  au  anthrax,  wbicb  raptdlj 
invreaMB  id  Biie,  turDa  black,  aepiiTmt«t,  dittdiargcs  an  ichorouB  fluid 
mid  ilH  edg«*  roll  theotaelTea  up  like  flesfa  axposed  to  tin  actiou  gf  t 
briik  fire ;  tli«  fleab  sejiantca  fh>m  tlie  face,  the  bones  become  exposed, 
hootiv  fever  euttuui,  and  in  tbe  course  of  fiAoen  or  tw«)ty  dAji  death 
|tiit>>  HO  i-ud  to  iliu  ftufli-rin)^  of  the  vhild.  Delabarrv  aMeru  tbat  ihit 
alFt'^'tion  >»  nioro  I'oiiinioii  lunong  fvninlM  tbun  males,  and  ttint  the 
lK<nii(  (jf  Ihu  jaw  aru  eo  much  »oft«Dixl  tUut  thcj  may  be  cuuly  cnl 
witli  a  knil'u. 

Tlie  dl.ti'aMi  aeema  to  be  the  retnilt  of  gonei*]  <lehility  or  di.-fi.>ctiv« 
n)ilrilii>n  and  a  co^ibeclio  habit  of  biMly.  It  never  orauiy  among  the 
wtallhy,  but  in  always  contiuL>d  to  children  of  tbe  {>oor  and  dvrtitutc 
and,  so  br  as  th«  autbor'a  observatiuns  cxtvnd,  to  those  who  reud«  ia 
cellars  or  sin&ll  and  conl^ned  a|)ftnnicnl«.  Children  of  enirbutic  habit 
eeeni  to  be  the  most  subject  to  it.  Delabarre,  however,  says  he  has 
met  with  it  in  children  who  appear  robust,  and  in  other  ree{iecta  welL 
Me  iM-ntf'it  th«  seat  of  the  dUemc  in  the  organs  of  nutrition,  and  in 
tlie  fluids  tlint  arc  conveyed  to  them.  Tlie  dispodtion  of  Imdy  which 
givft>  rise  to  it  he  mentions  ns  Wing  sometimes  innate,  sometimes  the 
ri«ult  of  a  want  of  proper  nourishment.  He  don  not  think  it  arises 
from  the  i^pccific  affection  of  any  separate  or^n. 

From  tbe  great  debility  of  all  the  organs  of  the  body,  ilieir  fundHXiB 
are  languidly  and  imperfectly  |>erforrae4l.  That  tbe  disease  i.t  dete^ 
mined  by  gt-neral  enfeebltiinenl  of  tlie  ftinrtiniu  of  the  body,  there  is, 
we  tliink,  little  dnubt ;  but  ivhetbrr  It  wmild  dt-vclop  iti^f  indepen- 
dently of  any  local  uitisc,  is  a<[ucstion  which  we  do  not  feel  onrself  abbt 
satisfactorily  to  answer.  It  is  not  nt  all  improbable  that  local  irritants 
are  the  exciting  cause;  and  we  arc  the  more  inclined  to  this  belief 
from  the  fact,  that  in  all  the  cases  which  have  fallen  under  our  obMT- 
vation,  the  teeth  were  considerably  decayed,  and  had  previously  givMi 
liae  to  pain ;  and  in  some  inalanoea  they  were  coated  with  tartar. 
While,  therefore,  the  character  of  die  aireclion  is  determined  by  stitne 
peculiar  ooiislitutional  tendency  and  general  cnfceblemenl  of  the  vital 
I>owcr<  of  tilt!  body,  it  is  not  unlikely  that  local  irritation  is  ih«  imm& 
diate  cause  of  lia  development. 


TREATHK-TT. 

A*  tbn  IrmtRienl  of  tliis  afTection  cumrp  mnrc  immcdiiitoly  iriUiin 
jinivttKtn  'ir  ihn  iD«li4-ai  than  of  (hi;  dculal  prBctiliuiivr,  wo  sbitll 
not  dwell  InDj;  upon  the  oubjeoL 

Tlw  IcMoU  trcnuni^it  «hnuld  cddrmI  nf  ■ciiliilittotl  nnd  utiing«iit 
ICarjilM.  «iu)  II  Htlnfiniiuyl  aoluUoti  uf  Untc  or  wxla.  Thv  iilct<niu<d 
{■irb  may  he  w^etmintuMy  (nudinl  witit  a  Mtrung  wilution  of  tli«  nilrnte 
of  Bilvvf,  aiiil  fJclaliarrv  anys  )ir  lina  in  aiiiue  COMU  dvrived  gnvil  *d- 
nititnicr  foiiii  t'<ui-liiai;  llirtn  wiih  the  Mclual  cautery.  An  owa  nf  the 
ftlvntlar  pnNTBS*exfhli«Uei,  it  >b(iuld'lK'  reincivcd.  Aftvr  tliii  liikiw 
|iltton,  n  inirc  im  t:rni>mlly  •pii'dily  vflrtitol  tiiidvr  pmptr  constiUilioiial 
tmUinvnt.  l'tii«  lant  iiiiiy  4.-oniiii<t  of  mild  ulu-rolivra,  n  gitii-roui  uu 
tritive  diet,  4vin>iii[iii{;  nf  Hicculoit  <ro|;eMblw,  ami,  in  ibi;  iil>wni.-«  of 
f^xtr.  whiilw-ino  niL-uts,  Ivuira,  and  cxerciM  iii  tku  o(m;u  air.  (See 
**  Utoanttva  StoinatiUa.") 

AUimto!!  or  THE  nnu  to  the  cbbcrb. 

The  ipiRia  and  inner  wnlb  uf  tlie  cliveka  fometiiaeB  contract  adliC' 
tiom  which  iiitrrfi'fc  M-H»ii>ly  with  ilit;  funciinnii  of  lh«  muuili.  The 
•floctiitn  may  Iw  ii>U|;riiitnl,  liul  iu  the  nuijority  uf  the  ciim-h  it  occuni 
•DlMC^ut-ntly  til  liirlh.  Thn  oxtiiit  of  tlir  adhi-niuii  may  In-  ^mall,  or  il 
may  n<'i-U|>y  llii*  gtiian  i>(  th<'  iriitin;  alv<i>litr  Ixirdcr  uf  un«  or  Irath 
aidn  »f  (lii-  miHilh,  aiid  of  ««<'  or  Ifith  jnwH.  Dv»iriiliu<li-  rrlnlw  tlio 
of  a  yoHii^  man,  wlio,  itt  coitMNjui-nci;  of  n  vi-nrivjd  iilwr.  Iiiwl 
Dpfier  li|i  unik-d  tu  ilia  gutiu  of  the  four  inobon  iu  such  a  way  na 
Ui  fiirin  a  lurt  of  loo|>  aboro  ihe  mth,  which,  by  llie  relructiou  of  Unt 
lip,  *!■«■  <-ati*i-d  U<  proJMt  outward,* 

Adhi-«iiiii  »f  (liv  Kiims  to  thn  ch«clu  or  lips  mulla  from  ulo-ration 
CkDtcd  rithvr  by  ouiitidlutioDDl  diwiLM  or  looil  laiiona.  But  that  it 
•riMw  ntiirv  rr<-i{ueatly  an  a  consequvDce  of  tbo  itnuiiKbrrntii  u»e  of 
taart-ur}'  ihaii  f'r<>Ri  any  utlii^r  mum,  is  a  nniver^ally  udriultf^l  fact. 
The  author  ho*  itMft  with  itevrral  cawa,  liowevcr,  in  which  the  ufleclion 
had  rMHiliiul  from  ulceration  of  th<i  guino  around  nM-ruoetl  temporary 
iMftb,  and  of  the  vorrapoudtng  null  of  the  cIh-cIc,  caui-ed  by  cxcoria- 
tiou  nf  the  inuooua  ntvtnbraiie,  pniduivil  by  the  nhar]!  poinu  of  tii« 
pmtrudtug  ronta.  But  tbn  rxtout  of  the  udhivioti,  i»  casot  of  thia 
•ort,  ■•  iu'ver  rery  conaidcrsttle. 

Tbv  )int])cr  niui^y  in  to  M>para(e  the  pnrt*  which  Imvn  grown 
t>i|ri-th<tr  with  A  *ihnrp  hiNtoury.  Thin  don>-,  n-uiiiuii  ahotild  bo  pr«> 
tautnl  by  kwplng  a  p>i-dg«i  vS  cottoii  or  liui  in  Uiv  wouml,  until  tiic 
imwMi  uf  cioUrization  ia  coitiplotcd, 

■  A>»1kar'*  tnnahMlM  of  I>Mlrab«4«'a  " Coiapltt*  BUMaua  of  Ua  BelMee  and 
in  at  ))>■  iMALlM,"  |>.  til. 
U 
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TTMORS  OF  THE  GUMS  AND  JAW8. 

TatDonat  the  gums  are  of  various  kinds;  eome  intcrestinf;  este* 
of  rimple  bypcrrropby  are  reporteij  Uy  l>r.  Grou  nod  Mr.  Salter  and 
Mr.  ErichseD,  which  are  reproduced  by  Mr.  Hcatli  in  hia  admirable 
"  Kway."    Mr.  Salter's  cam  vras  found  to  consist  of  a  pinkioh,  corru- 
gated,  aod  lobed  mate,  ompused  of  an  expansion  of  the  alveoIii%,j 
witli  "imiueose  hypertrophy  of  the  fibrous  gum,  aod  an  exuberanM 
gronih  of  tlic  papiltie  ul'  tlie  mucous  membrane."    Dr.  tiroM'  caM] 
was  »oiii«viliaL  nimilar.    Mr.  Kriciiaen'B  waa  fbuiid  "  on  aectioo  lo  coo-l 
iii.-<t  iif  B  linn,  fibrous  stronta,  containing  much  glandular  ti.tnuc  in  it4 
tntfrsiii-M,  and  curcred  on  Ita  surbce  by  very  large  and  va-Kcular 
{Htpilln^     The  epitbi-lia)  layer  wax  of  iinuHual  lluckutw,  but  no  uttiior- 
tiia!  i-pitlielial  )<lrurtur(«  wi:r«  found   iii  lh<!  growth,  which  wu  aa 
example  of  true  hypi-rtrtiphy."     (HcJilh'n  "Jai'lc-nmiaii  Eiwiy,"  190.) 

A  peculinrily  of  this  L<a«e  wiu>  lh:it  the  teeth  wcrr  ali^o  hypvrtrophied 
la  each  of  theee  ciucs  the  dLteaiscd  tueue  wao  removed  nud  the  ex- 
posed aurlat-e  uiutt?rizi-d. 

Polypus  ia  a  simple  hypertrophy  of  the  interdental  gum,  or  dental 
pulp,  uud  U  generally  occoMoued  by  ihe  irritation  of  a  worn-out  or 
bruktin  tiHith  witli  a  rugged  edge.  In  Htruetun:  they  are  like  the  gnm 
from  which  they  tt^i»^^  Thoy  Hi'ldoin  give  mm-h  pain,  cxwpt  iilreni- 
UoD  shoiilil  inku  plnw.  If  ["imply  (;iii  away,  they  arc  vcrj-  likely  to 
return :  but  if  the  tooth  is  removed,  and  n»tringent  or  cauteraui  ap- 
plications be  made,  they  give  but  little  trouble. 

Continuous  prewure,  by  gutui  pertha  or  other  means,  will  abo  con- 
trol  them. 

Mr.  Salter  reports  two  cases  of  "Papillary  Tumors  of  the  Gums," 
conHisling  almost  entirely  of  cpithi^liuin,  arrangitl  in  filif»nn  |iapilliB 
nw<-iiiIiHiig  thoae  of  tlie  tongue.  It  ta  deiierilxid  a«  "a  curionn  white  ] 
maia,  <'on>itsting  of  ooanic,  detactxid  Gbrci<,  pointed  aii<l  free  at  one  ex* 
Ir«mily  anil  atiucbcd  at  the  other;  in  fact,  it  was  a  mass  of  pnpillie, 
many  of  them  nearly  an  indi  lung,  nud  similar  in  shape  to  the  'fili- 
ibrm'  papilln  of  the  tongue;  their  surface  was  shreddy  and  broken; 
among  the  elongated  processes  were  a  few  rounded  eminencce  Ilka 
'fungiP>rm*  papillie,  and  these  had  a  smooth  and  broken  surface." 

The  term  ICpulis  is  usually  applied  t<j  tumors  .ipringing  fnwn  the 
margin  of  the  gums,  whatever  their  structural  character.  They  most 
■commonly  spring  fiwm  the  gum  between  two  teeth;  a.*  they  continuu 
to  grow,  the  base  nmy  Ijicreaso  al.io  in  sixe,  till  !t  eovunt  the  alveolar 
bone,  or  it  may  undergo  superfieial  dcvdtipmeiit,  the  point  of  attach- 
ment undergoing  hut  lillle  I'liange;  in  othrr  words,  il  may  possess  a 
broad,  flattened  base  or  a  nnrruw  pedicle.  In  ^trurturo  it  bears  a 
clone  resemblance  to  the  gum,  and  somctimee  hue  imbedded  in  it  «pi- 
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mln  nf  iKOt,  vhtch  mtiy  havo  been  ilctnched  fVom  tli«  alveolw  bone, 
cuo'iiluting  (tii>  Mtiroa  of  imtation  whicli  gave  rbe  to  the  morfaid 
gruwtti :  ur  it  inay  l»v«  boon  n  true  otwcous  (Icvclo{>mcuit,  n  jurtion  of 
gvnniiul  matiiT,  lutrlBg  wcnptxl  from  its  tnio  oeseouB  nlklum,  has 
bam  ban  *rn»l>.->l,  a^liiltluthfil  n  fnt^t-  C4rnire  of  gruwili,  ninl  iiiKlrrj^one 
il«rvi]a|Hn«it,  ID  ■iliifrlii'iii.f  lo  ihu  |)riioitive  im|MUt!  of  ttiv  iMn-iit  cell 
fmui  which  it  «u  ilcririN). 

Thn  ■ociutii)iuti.viii>(  <>^urc,  fVom  Mr.  Heath,  is  a  ty)iH-al  v\su\'u  of  tbe 
CoRliBi'U  vnrti-ty.     it  ia  »xu  to  Vm.  ii, 

lie«"fino.filjri)UHiunK)r,"  with  "wmc  iPw-Wof  "Uo.tboBili.Jftwt.") 
fibro-plMtio  nib  inlvnainglod."  ThU 
ntnctv  of  «puli>  it  not  nnurunlly  nt- 
tocboil  to  iIm  prriMli-tim  uf  the  alv^ 
olua,  with  prnjectiDg  spicuUe  of  bone 
«nuirb|;  it  (torn  the  BimzitU. 

Lrfl  to  ihctiuvlva,  tlwse  tomors  uill 
often  iitDliiiDc  to  gttvtt  encroaching 
upon  th«i  tongtio,  han)  iwlAte,  autl 
ttvtii.    Tlf^  MK  thii.4  niatli-  liithlir  to 

iajoTj  l>T  ili«  twtlh,  Bii'l  an  iilci-rainl  eti  rfnce  in  tii  thb  way  established, 
which  dinirharKM  tnt\f,  occuions  cooaidcrable  pain,  aitd  maj  become 
iIm  aMl  i(f  heniorrb«(;e. 

A  softer  and  more  TnMolar  variety  b  desrribpd  by  Mr.  IlfilcbinMa 
ucdcuiftingoffibfOiuttMae,  in  which  a  re  imbedded  a  lar^  number  of 
polyntirlntlod  oetll  of  the  myeloid  variety.  In  the  " IVansnctioos  of 
Uie  Patholfii^l  Society."  he  thiu  descriliea  them  :  "Tlie  epulis  pre- 
Moied  all  the  cbBmi'ti<K  of  myfiloid  growth  in  a  moet  remarkoble 
dntTMt.  Its  section  woa  very  riucular,  ai»t  nbuwed  hiie»  varying  ftom 
a  doDp  n-i]  to  h«iff,  a»d  a  [leeuliar  liglit-grccni«h  tint  of  yellow  (xan- 
thuid  of  Lcliort).  i^nttcred  tn  iin  ntnicttirca  wore  aome  detached 
luBJK*  "f  soft,  *pni>xT  '"'ne.  Un'ler  the  microMOpc  were  oeen  abuu- 
Hanco  nf  the  laritr  )>»lynuclcate<I  biMli«  eharaetcrislic  of  thaw  growths, 
many  of  thi-in  Iwlriji  viTy  Irregular  iti  *hii[H-  aiul  much  brnnehe*)." 
This  form  of  r-ptili*  ia  ni'iial  fn^uoiitly  c<>iine('t4Hl  with  (lie  interior  of 
lb*  alTmtiis.and  hcii<T  wion'  el<i»fly  wemblm  the  (iidiMteal  Mructures. 
When  pm«ealio|*  an  ilI-condiii<m«t  anil  ulcenttcl  surface,  it  clowly  n^ 
■MnhW  a  mnli^inanl  )^wth,  but  does  not,  as  has  been  thought  by  some 
wril^ni,  |HUi  iniii  mtH'iT. 

Mr.  flrath  also  descrilies  a  variety  which  he  calls  "  Oiant-celled 
Epulis,"  (iiDsintii)];  of  "Urp-,  irregular,  diM-lilio  cells  cofitiiiuinf;  nu- 
neflw*  bcvnl-llk"  nii'Iri  inUTFjvrqril  among  the  Hhrous  tisMie."  It 
prwuno  a  surfk-v  <>f  tiiiif>irm  sinouthnew,  of  a  dark-gray  color,  wtlh 
Mmaraiu  jwrple  spots  upon  iL     He  considere  it  as  holding  •  position 
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iDtenncdiate  between  "  fibro-cellular  and  mTeloid  tumon,"  fiod  of  i 
Hiniilar  nntura  to  the  growths  dcecribed  by  Otto  Weber  as  "giaiit-cellet 
Hirtrniua,"  and  aa  a  "  fibrous  form  of  cancer  arising  from  boae,"  b) 
WtsdI. 

Another  form  of  epulis,  resembling  epithelioma,  and  of  interest,  ai 
showing  that  epithelioma  may  be  developed  in  the  gum  aa  elaewhere 
is  tliiw  desfribed  in  a  report  by  Mr.  Bruce  to  Mr.  Heath  : 

"  The  surface  of  the  tumor  is  covered  with  healthy  mucous  mem' 
brnne.  The  interior  of  the  tumor  is  whiter,  firmer,  and  more  compad 
than  the  Burfaee,  but  there  is  no  line  of  demarcation  between  the  tumoi 
and  its  mucous  covering.  The  structure  of  the  growth  is  distinctly 
glandular,  very  much  resembling  some  form  of  compact  adenoid  tumot 
of  the  breast, 

"  At  the  point  of  attachment  of  the  tumor  to  the  parts  beneath,  a 
remarkable  trausformation  of  the  glandular  into  the  epitheliomatous 
structure  is  seen.  In  one  part  of  the  section  may  be  seen  the  cut  ends 
of  gland  tubule)^,  whilst  in  their  imme<Uate  neighborhood  are  most  dis- 
tinct iiosts  of  true  epithelioma,  coninisting  evidently  of  concentrically 
arriingcd  cells  compressed  from  the  centre  upward." 

Mr.  Adams  reports  a  similar  case  which  resulted  in  death,  the  dis- 
ease having  renppeared  in  the  skin  after  its  removal. 

It  is  often  difficult  to  determine  the  causation  of  epulis,  but  they 
may  often  bo  referred  to  the  irritation  of  brolten  or  unsound  t«eth,  or 
to  fra^'ments  of  the  alveolar  bone  which  become  detached,  or  to  out- 
growths from  the  alveolus;  most  frequently,  however,  to  roots  of 
decayed  teeth ;  hence  Mr.  Heath  thinks  the  greater  frequency  of  these 
tumors  in  women  —  five  to  three, — they,  having  a  greater  dread  of  all 
sur^ic'.tl  operations,  are  more  likely  to  permit  useless  roots  to  remain 
in  their  mouths. 

It  is  rarely  fatal,  hut  sometimes  attains  such  size  as  to  produce  great 
deformity,  pain,  and  embarrassment  of  the  functions  of  mastication 
and  deglutition. 

TREATMENT. 

For  tlie  treatment  of  epulis,  nothing  short  of  the  entire  removal  of 
the  tumor  \Yith  its  periosteal  attachments,  together  with  all  decayed 
teeth,  or  even  sound  ones  — when  the  disease  seems  inclined  to  repro* 
duce  itself — promises  any  good  result.  After  excision,  the  actual 
caiitiry  should  be  freely  applied  for  the  double  purpose  of  destroying 
all  truce  of  the  disease  and  of  arresting  hemorrh^e. 

Tumors  of  the  hard  palate  are  closely  related  to  epulis,  and  papil- 
lary and  epithelial  forms  are  reported — the  former  presenting  but  little 
difierence  from  tumoi-a  of  the  same  character  ari^g  on  the  gum. 
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An  qillbolial  tumor  occurring  on  tli«  hnnl  puUte  is  reported  \>j  Dr 
Audrcir  Cinrk,  which  wiu  (li-voribed  u  "•ufl.  clustic,  and  viucutur. 
The  cut  furfncc  »  of  ■  <lrtid-wliilvoolor,  dutitK-tly  griuiular,  like  ruti^h 
htMM'jr,  <Tu  HI  My -looking,  luiil  etuil<Iud  vritli  red  or  pink  blotched  parts 
■utik  Im4<>w  tlto  gi-iivrnl  lovrl.  On  fiirtlier  cxaminattoo,  it  appntrs 
to  hi-  |Kriii<«trd  by  a  kind  ul'  glitir}'  Hub^tiuice  (colloid  mutter),  which 
favlpa^  MOiningly,  to  give  cohcrvtice  to  the  tumor.  Tu  the  luikcd  eye 
lb«<  tamor  nvembles  id  some  reepects  a  cepltaluid  or  myeloid  must.  To 
Uk  Utter  il  bcara  the  );reate«t  rewmbUnce  in  ^nunl  cliumcter,  wdt, 
and  rtruclurc.  The  mirr>Mu<)|>ic  chnracien'  aiv  ihi>!>e  ufvpithi-tiiil  con* 
ccr,  rpithrlinl  aMn  in  itll  •Uigift  of  dov<'][ipmt-ut  nod  of  thi;  moot 
mriint*  fitmu,  toj^'ihrr  with  a  faw  iiwi-ocIIk  nnd  faL  Tho  inuj.i>iu 
nHcnliraiU)  otit  the  lumnr,  though  not  ■iiiiliRuotiK  with  it,  pn.w«nis  th« 
Hune  aimctuml  t'littracti-ni.  Thi*  decide  the  doubt  biiwwn  tlio  ept- 
thrliticaft  and  niyrKimn."  —  ini-alh'M  "  Jaekvonitui  Ennr,"  p.  S08.) 

Forrstcd  lunii>n»f  the  Ikiirti  palate  lire  uUosiinK-liinca  fouod,  ImLthey 
arr  mn-,  niid  rvquira  no  »]icc)itl  dcscriptiuii  in  a  work  of  thij  character. 

Ttmci  tiiiitors,  whaii  epuloid  in  chnniclcr,  are  to  be  treated  iu  iho 
tnanncr  already  dc8cn1>ed.  Wbcui  the  bniie  bucdiucs  aflected,  it  also 
intiat  be  reiuored  to  Bucb  aa  extent  ae  will  Imvo  bh  entirely  healthy 
aurikoe. 

CTSTIC  DISE-ieES  OP  TUB  ANTBt'M   AND  TEeTH. 

Tl  niimt  b«  maunbered.  in  connection  with  diseasca  of  the  antruiD, 
that  it  Uof  Tarinblafiiie,  with  walisof  rnriablc  thiokneas.  In  youth 
tlw  walla  are  tliick  and  the  cavity  vmall.  After  attaining  il«  maximum 
•tt«  in  the  adult,  it  is  found  ui;uiu  to  diminish  wiiiiold  age;  it  is  larger 
iu  malm  than  in  femuloK.  Uul  in  adult  life  it«  cajMcily  variei  in  dit 
Irn-iil  iiubji>etd  fn>m  one  drachm  to  eight  drachma,  lliuararagtoaiiacity 
WrD|j  nlx'Ut  two  ami  a  half  dniehnii. 

8uj>{>(imiivQ  inflainntution,  or  abtuvM  of  llie  aiitrum,  is  oommnnly 
dna  to  rxlcmiim  uf  intliimmnliinii  from  the  fvlh  to  the  lining  nuilu- 
hmtii  of  ito  vnviEjr.  Tlie  not*  of  lliu  Gnit  and  second  molun  not  infiv- 
■ttiruily  prvMoit  proniiu«iv«H  at  iho  untroin,  and  vomelinHV  the  firvt 
Riolur  r<i«'tJi  «r»t  found  eiliiidiiig  inUi  thU  cavity  entirely  uiKiivenil 
by  Imiuc.  It  will,  therefore,  l)c  r^-tflily  rwa  h'lw  dtHMW  of  tho  roots 
may  pnivn  a  Kiarc«  iif  irritation  and  inAammation  to  the  lining  mem- 
hnMiH  (if  tliia  i-avilr ;  but  Hich  direct  communication  is  not  ncctwary  ; 
tod  dUvoM)  liefriniiioi;  in  alreidi  not  in  immciliale  relation  with  the 
antrum  mar  I'Xicrnd  tlir<>(i;;h  intervening  lione  and  mlablieh  commu- 
nicstiuu.  Direel  blows  U|ioti  the  bcc  may  a\m  induce  mppnrntive 
inflammatiiio  of  ita  merabrvie,  and  it  may  also  arise  frooi  "pnware 
during  binii." 


182 


TBE  OUUS. 


Tlie  Byraptomii  arc.  pata  of  a  dull  character  shooting  up  tko  aide  ol 
tli«  faoc  and  hciul,  rigim  KUocoodod  by  irriutive  fever,  with  ttnctfrncK 
Kud  aw»lliiig  of  thu  r\n<vk.  Am  the  pne  nccumulou^  the  pnMurv  u 
which  it  HUbjcctK  th«  vnlls  of  tlie  cavity,  togetfaer  viih  ibt  vitiaii-i 
ntitHtion  ix-ciwiutied  hj  iu  preseDce,  deteruinca  abttorptioo  of  the  boix 
«ud  the  discharge  of  the  coutaiuvd  fluid  through  tho  opening  thui 
establiabed  ntber  iuto  the  orliit  or  by  the  ciilc  of  teeth.  Beforo  ail 
O]>ouliig  ia  established,  hiiu-ever,  the  orbital  wnll  may  iMicume  so  dilated 
u*  lu  oi-casioii  partial  hliinIiMVN  by  d  if  placement  of  the  eye,  or  it  raaj 
even  induce  on  nniaunwiH  «hi(.-h  (ball  mult  in  pennaDeat  bliiidiitflt, 
SometiiDGfl  extensive  necroxis  ih  occasioned,  atl<?etiug  all  the  ailjaceat 
boiKS,  as  in  iho  cose  reported  by  Mr.  Hulter,  in  which  the  "  floor  of 
the  orbit,  tho  upper^checb  porliun  of  the  superior  nuixiUa,  and  the 
inf^n-orbilal,  and  a  Urge  plate  of  bone  from  the  inner  (nasal)  wall  of 
the  outrun)  wcm  involved."  Dr.  Mair,  of  Madrae,  rcporto  »  eaae  is 
which  death  rcMilted  In  sixteca  days,  though  apparently  begioning  u 
a  siuiplu  oBonta.  Tlie  po«t-nioneni  eiaminatioo  in  this  com  revealed  a 
condition  of  tbiugji  that  led  Dr.  Mair  to  conclude  that  it  began  u  a 
"diiH:iuu  of  the  antrum,  originating  in  degeueruiioD  of  tlie  mucout 
membrane  lining  tt#  citvity,  or,  porhup*,  cuiuH>Cted  willi  the  Koft  tumoi? 
which  grow  frvm  the  apex  of  the  tooth  and  froin  the  lining  membrane 
of  tlie  root;  eowiidarily,  involving  tho  cthnicfid,  lachrymal,  palatine, 
and  inferior  turbinated  honcM  uf  the  IvA  side,  cuiuitig  snppuratioD  and 
cli«ntegraiion,  tlid  purulent  matter  filling  the  c^tvity  of  the  antrum,  ex- 
tending tt>  ward  the  left  ncetri  I,  causing  OHenu,  and  upward  inlu  tho 
orbit,  behind  the  globe  of  tlie  eye,  pushing  the  eye  outirord  and  fui^ 
ward,  the  matter  Rnding  its  way  through  th<:  optic  foramen  to  the  nnt^ 
rior  surface  of  the  loft  beniupberoofthe  brain,  there  aciing  an  a  foreign 
body,  cxcltjng  inflammatory  ai^tion.  terminating  in  cerebral  abscese^ 
cnuKingconvulHtous  coma,  and  drath."  —  (Edinhurg  Medical  Journal, 
May,  1868.)  CWw  of  such  severity  are.  fortunately,  rare;  hut  thoy 
indicate  the  possibilities  of  the  apparently  matt  nmple  cw«es,  mn  wril 
as  the  Ibe  of  treatment  most  Ukely  to  obviate  such  coiiditions 
result. 


TIIEATMHST. 

In  the  simplest  cases  in  which  «uppnration  of  the  antrum  tuMrongly 
sus|)ected,  we  nhoiild  at  oiico  remove  all  decayed  teeth  or  roniw,  and 
e%'en  .loiind  teeth,  when  found  to  be  tender.  If  matter  ha*  not  yet 
formed,  the  disease  may  then  subside  under  the  une  of  xiiiiple  fcim<'iiia> 
tion«.  It  is  safer,  however,  in  nnost  cases,  to  penetrate  the  aiilntm,  pr«- 
fbrahly  through  the  socket  of  the  first  molar,  hceaura  of  the  grrAier 
depth  of  the  loclcel ;  and  this,  too,  without  delay,  care  b^ng  taken  to 
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ite  t}>e  fuTtv  sr>  BS  Dot,  by  too  gre»l  violence,  to  uijur«  the  floor  of 
tlif  orl>it  8liiiuM  ibe  Weth  be  sound,  and  it  be  dcaircd  to  saro  tboiDi 
ftu  >i|H-i)iii|>  mity  lie  made  throofEh  the  alveoltis  above  tho  gnra.  Tht 
cavity  Hbi>ul<l  l>e  frtwlr  injooted  with  tepid  water,  and  Mib>icv)ueatly 
wiih  Rnme  nltKhlly  etintulalinj;  and  anttf«ptiv  loliuit ;  and  cum  mu>t 
aruTw.aid  Im  utkeu  U>  prevent  tlie  adouMiou  nf  fureigii  tulMtoncua  into 
llin  mvily. 

In  thn  more  chronlo  Ibrmiof  thicdbcue,  the  piinilcnt  aocumulation 
takiyt  |»lkoe  M>  ilowly,  and  tbw  coDiwquent  cscpcinxiim  it  m>  gnulual,  that 
it  i<  '  '  I  (i>r  M)li(lgrD«llui;  nnd  in  mnny  caM«  thediagnotia 

!•  of  <  illy:  Rurgvon*  of  di>(invti<in,  having  begun  aii  opo* 

nuioa  ftir  tbo  removal  of  a  nolid  growth,  have  been  furprtMNl  u>  Ritd 
their  ban<t«  hatlii-<l  in  pus  urbilMt  tlic  Mip|>oMd  tamor  (lifappearvd  fr<jm 
tKTumlb  tlK'to.  In  all  ctwm  iu  which  Ibe  diagooNa  is  not  ptrfcclly 
cUfAT.  nn  rxplonitory  puncture  should  be  made,  and  thu«  tJie  difficulty 
i>  at  «noo  nNolved. 

Kwioiimce  the  pua  is  uwloaed  in  *  second  bony  inrefltinent,  due  ti> 
I  lUon  of  the  antral  perioateuin.    When  this  occ-ure,  it  o<;ca< 

t! ,  1  .appcns  that  the  boae  rematiis  tliii-kcued  long  afUrlhe  evocu- 

MioD  (if  ibe  pua  and  the  entire  oure  of  tlie  ahaooH,  the  deformity,  of 
(oiUfM-,  rvmninini;  unaltered.  It  then  bcoomes  oooesaory  to  opoD  tlio 
aatrum  and  r^tniove  this  oo*ifi«d  jHtriofti.-uni. 

A  eUnr  or  yxllowiiifa  itorouH  fluid  i*  not  nnftvqitently  found  in  iIm 
antrum,  which  thi>  older  writers  took  to  be  a  cocnMion  of  mucus, 
which,  haviii)!  Iiuli.'<l  to  make  its  OKnpe  by  the  ajicrtura  bctww^i  the 
anlniiu  and  lhi<  nuetril,  acctimiiluteil  in  mch  quantity  as  lo  occnHoii 
waatiug  uf  uiirat  walls  to  such  an  extent  ns  to  permit  the  fluctuutiii); 
BUM  to  Iw  fell  at  cvrtain  points.  This  fluid  was  found  on  eiiamiiintion 
iJi  •••'iiiutn  numemuB  (lakes  ofcholmteriae,as  is  the  case  in  well-dviined 
cruiir  Kniwths,  and,  as  it  in  no  rea])oct  resembled  mucus,  recent  writea 
have  n-fermi  tbis  form  of  disease  to  cynic  fbrmationa. 

The  tM«t  recent  and  able  writer  oiu  this  subject,  31  r.  Heath,  thus 
dnx-ritws  tbdr  mode  of  ori)cin :  "  It  t8  curtain,  however,  that  ii»me  of 
ihaxt  autv,  and  very  probably  all  of  them,  originate  in  the  growth  of 
a  cyRt.  or  ryotM,  within  tlie  antram,  or  in  connection  with  the  fangs  of 
iIh*  t'vth,  which  either  t^row  lo  tueb  a  size  as  to  be  mintakvn  for  the 
mvilf  ol'  t)if-  antrum  when  opened,  or  break  into  the  antnmi  by  ab> 
•nfpthm  of  the  cyM-wall,  so  that  on  subsequent  examination  no  ovideoce 
of  Iho  cy«  IVirniatlon  can  be  discovered." 

Thaw  tr>t  fMrnialloits  are  aim  occasionaUy  nistakeu  for  solid 
gtowtha;  and  Mr.  Hrath  reUtes  an  instance  in  which  "a  very  able 
Hipmn  rrawivMl  the  up|ier  jaw  before  the  mistake  was  discovered." 
Bb  William  Perguuon  relates  a  case   in  wliieh  a  similar  error 
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w(L«  (ivoid«d  1^  an  cxplorabiiy  puiictura,  which  should  ia  no  CMM  \» 

Thpy  may  bo  single  or  multipk;  eonKrtiincs  tlicre  appoara  lobf  n 
"cynic  rcgcn«rntioD  of  thoentirv  niut-otte  nM-mlinno."  Mr.  GiniMif, 
nho  WHS  the  first  writer  oa  ti)l»  subject,  thinks  ihey  are  due  lo  "  ililution 
of  Uic  glBiidular  follicles  of  the  mucoua  membrnae,  and  that,  in  sneh 
cases,  it  will  Im  nece^aLrr  to  o|>en  the  antrum,  so  as  to  rvraore  the  eutin 
now ;  it  bc-iiij;  usele^  in  suob  casee  tu  punue  the  cUBtoaiarj  jilan  of 
tapptntj;  ilic  siitrtiin."  ^| 

CystJt  i)f  iMtli  arc  dlviilni  liy  Jfr.  H(^th  into  two  cIbmcm:  "FimP 
cynlM  wnnwUii  with  tlic  r.»»ls<  nf  fully  ilcvi'loped  teeth;  iLud.  secondly, 
ryiif  (■(iimi'ctcd  wilh  impiTToctly  dwirlopi'd  trtrth  —  la  which  the  t»'rm 
'  Dciitigcrous  Cyels'  ho*  been  a|>plinl  in  aiodcm  tiniw."  Tlicy  oi-ciir 
itldifforenlly  id  cither  jaw ;  in  the  upper,  howcwr,  an.-  iomotirues  cont- 
plirateil  with  collci-tiuus  of  fluid  in  the  nntrum,  which  ihey  have  sec- 
onilarily  aHi-clixl.  When  of  very  saiall  sixe  ihey  give  hut  little  irouhlc^ 
aud  are  (yequenlly  found  attached  to  the  roots  of  teeth  after  extractioB 
where  their  esistenoe  had  not  before  been  suspected.  Tltey  seem  to 
occur  most  fVeqaently  in  oonucctiou  with  the  incisor  tedh,  and  sorae> 
times  attain  a  very  lai>,'o  size  evcu  when  Dot  communicating  with  tlis 
antrum.  I'hey  are  commonly  associatiKl  with  tlie  AUeaae  of  tlie  root 
about  which  they  are  formed,  whether  as  cause  or  elfeel,  it  i*  ilifficult 
to  determine;  the  majority  of  obncivcrs  holding  the  latter  opinioD. 
Mr,  Paget  rvlatits  a  coac  in  which  the  cr*t  contained  a«  much  as  an 
ounce  of  fluid,  anc]  was  received  iu  a  di-ep  deprenuon  in  the  alveolar 
btirder  of  the  jaw.  Ami  IK-ljH'i-h  n-ports  one  coiiiaining  so  mncli  m 
three  iiiinc<»,  without  coum-ction  with  the  antrum.  Tlicy  coutitt 
CMt-ntiiilly  of  a  g«mus  hag  growing  from  the  dental  pcrio»1cuQi  at  tho 
extremity  of  the  root  filled  with  a  clear  or  yellowish  fluid  with  bright 
shining  particles  of  eholwlerinc  Hunting  almut  in  il. 

I>i-ntigcruti»  cycts  occur  in  connection  wilh  teeth,  most  commuiily 
pernianciit  ti-oth,  in  which  the  prums  of  evolution  has  been  antt>ted ; 
anil  in  ilu4!,  Mr.  TomM  tliinlM,  tu  the  aceumulatiou  of  fiuid  between 
th«  ennmi'l  iiud  Hoft  oiili-r  tiiouc  at  the  time  when  tbo  enamel  is  com- 
pletod,  which  fluid  is  UHiially  dischiirgcd  when  the  tooth  is  cut;  but 
when  the  tooth  remains  within  the  jaw,  this  dischaif^  cannot  take 
pliu-e,  anil  it  <'xintiniiei>i  to  iticr««8e  in  quantity  until  a cy^l  is establislied. 
Wc  lire  thuH  enahleil  to  account  for  the  presence  of  cviits  iu  thoM  caow 
in  which  neither  th'r  tooth  nor  adjacent  hone  prowoti  any  nppcamuoo 
of  diM!a«o.  In  illustration  of  this  theory,  Mr.  Jonn  relates  a  case  in 
which,  "  instead  of  having  the  two  fungs  common  to  seoond  molars  of 
tllc  lower  jaw,  the  implanted  portion  of  the  tooth  was  dilated  into  one 
largo  concavity,  in  which  was  ]>liiccd  the  crowp  of  a  tecoad  tooth,  per- 
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ly  Itmatoil  with  well  (I«Tcloj>ed  eunmcl,  ani]  wilh  tb«  muUciitiog 
viv  'H-utl  townnl  tlM>  jaw.    The  two  tm'th  ftjijioor  to  be  utiihNl 

l<_>    .  Kl  nnr  |)oint,  bikI  to  huvc  aoe  cooimDu  {Nilp  CAvJly.  ,  ,  , 

I  cotuidcr  thitt  Id  tiiu  oiwc  citcx),  fluid  cnllodcd  bctwiKii  tlifl  enanid  of 
tl.  r.(|  tooth  and  tlia  reniaiiw  uf  tlic  (riuinel  organ,  ailuatej 

«  »oi-kft  uf  ilio  se<.'un<l  inoliir.    As  tlio  cyst  vn]argvd,  the  con- 

li;nxiut  boac  was  kbtxirW]  (o  mnbe  room  for  il,  and  new  (issue  iraa 
nxK-urri'titTy  drrdoixtl  on  tlie  oui«r  walle  of  the  surket  till,  at  Utt, 
ft  largu  ctij.  of  Umi!  was  fi>rra«d."  ("Denial  Surgerr,"  244.) 

Wlicn  rnts  of  thia  kind  iH-nir  in  tli«  lover  jaw^they  pr«avDi  muro 
bTiotu  rti<lurmt(y.    Som«timt»  ilio  eym  aaAeT^oaa  calciBmion,  und  ia 
<)Iiii^ly  difllfult  1(1  diagooM  from  n  vMd  tiiuutr. 

^talty  <  rnin>  tif  diagmHi*.  holding  to  tin  OpAtmtioiu  for  iho  rcmovnl 
of  ■ii|ii«wil  lutnurx,  hiivG  bn^  made  by  able  ukI  dUtiii)jui>ilinl  tar- 
>,  wlin  have  bad  the  oonirago  and  candor  (o  coiifcffi  ttit>tr  niutokce, 
^kOKmg  wliimi  amy  !>e  menlinned  G<'niMiiil,  Pynw,  Ffiivn,  aixi  LiflfniQO. 
Tbii  1*11  lutu-r  f^'titliMHcii  eac'b  remove*!  half  ihc  jaw.  Il  is  only  when 
tbe  <)«H<mM  mils  bare  become  »o  waited  u  to  givo  under  [ireamro  » 
pan-hmrnt-liko  crackling  that  the  dia^oeU  may  bo  made  witb  any 
a|>j>nM('h  tu  cvrlaiitty.  lu  every  caao  aii  exploratory  iHiDctuTu  iihuuld 
In  imirtril  on  iMifirc  proceeding  to  operate.  Tbe  existence  of  a  cyM 
det«rmini>d,  and  communioatioa  with  the  antrum  easpected,  the  firtt 
tDolor  tiH'th  >)it>uld  be  removed  and  the  wall  of  tbe  autnim  Im  |)«r> 
fx'  '  -iiiij;)!  ihu  HVoket,  and  if  a  ?np«miimerary  tooth  H  ToUDd  tn 

t'x  ;,  I  it  xhonld,  of  courf«,  be  removed.     Ju  many  cases  It   is 

BCMHttry  In  rrm»ve  the  front  wall  of  the  antnim  and  Uulf  tlx'  cavity 
wilb  lint,  ihiiji  inducing  gmmilntiotiH,  bvfore  a  cure  caii  b«  effected, 
Thl*  mn  pfucrally  be  e<IHt4>d  vilhont  Inciniuii  of  the  iiiti.'gUlliMlt. 
Whm  liwtble,  ibe  plat4.'  of  Ixtno  r«-movcd  rhould  bv  l<-f\  attacluid  to 
tbe  juriiwtiiim,  and  be  rcplanr<l  ntler  rvmovnl  of  tho  eyL 

CyrU  ill  thn  Inircr  jaw  prwi'iil  m»me  pcriilinrilita  which  make  a 
Mpar<'  [I'ii'n  necewnry.    They  may  ocour  in  ooiiDcctioD  with 

ftiily  •:,  .  ,  1  Uxlii,  or  writhout  any  direct  connection  wilh  the  teeth. 
TiMy  may  lio  mullitoctiUr,  and  in  rare  instaDces  may  contain  one 
w!  '  -     Mr.  Coote  re|>on8  ft  onaeio  an  infant  of  NX  monihA — 

«!'  I  in  dt-aili  from  exIiiiUBtlMt  occftswoed  by  continued  di»- 

chai^i  ftOitr  an  oporatioa— in  whicb,  coTorod  by  a  thin  <h4-ll  of  bine^ 
a  ptvfrct  iKKt  (if  cy#tii  connretcil  with  thu  antnim  have  l>M-n  shown 
to  ariw)  in  the  glandular  structure  of  ita  lining  mi'mlirnno,  but 
ia  (he  lower  jaw  we  have  no  eueh  membnae.  Insiciul  tbiTi-of,  we 
ban  two  laypm  of  laminatnl  bune  cncloaiog  ft  caocellaied  rtmrture 
iHnA  hy  Ibo  ondoklt^um  alone.  BIr.  Bcuth  u  of  opiiiii>n  ibat  it  ia  in 
tbon  GftUcnlU  tbe  diMftM  ia  davclvjMN].     "  A  cani-ellus  expanding  zad 
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prxlncing  gr»iut)  atimrpUoii  ui^  obHtcraCion  of  lb  ndgtibora  until 
u  cyst  of  C'»ii»id(,Tiible  nite  i»  proiluwsl."  TImi  CAtisation  of  cystic 
fortiutlions  in  the  ]ow«r  jiiw  is  very  olMCun!,  though  tliey  arc  prob«blf^ 
aieociatcil  in  eoni«  way  wiili  thv  irriittlion  from  luljiiccnt  roota.  They 
muy  coDCiiiuc  to  reprotliiou  t]icin«clvee,  from  time  to  time,  luitU  tliQ 
cancellated  ti^ue  is  entirely  destroyed. 

Mil  I  til  ocular  cysts  urc  found  in  the  lower  jaw,  couMstiiig  of  oclll 
varying  iu  eise  from  that  of  a  pea  ta  othera  occupying  the  «atir*1 
thidioees  of  the  bone.  Unilocular  cysts  are  to  be  treated  frjinply  by 
extracting:  adjacent  teeth,  and,  after  evacuatioi;  iu  contciiU,  wht^n  th« 
walls  are  lliiu,  crushing  them  iu  so  aa  to  dimiai^b  the  r'i7M  of  the 
e>Tity-  Multilut^ular  cy^la  in  the  first  sta^  may  be  treated  in  tho 
Mm«  0iauR«r ;  but  lifUsr  die  hone  has  become  largely  excavated,  it  ia 
QHUally  nccowiry  to  ri-inove  it  t^ntire. 

Uncut  tcctb  may  hIko  give  Hmi  to  oncous  tumors,  requiring  sur- 
gical inlcrfercncc  Thin  i*  more  peculiarly  Ibo  case  with  the  wiadom 
tooth  for  a  reason  enwily  uiidcrvtood,  the  space  nominally  allolui]  it 
betveeo  tho  second  molar  and  thit  t^Tminal  point  of  tho  alveolar  rid| 
b  often  loo  limited  for  its  crtiptioo:  endeavoring  to  make  ita 
through  the  bone,  under  such  circumstances,  the  oppoeition  it  encoun>1 
tera  is  often  sufficient  to  occasion  great  irritation  n»d  pain,  and  occOfJ 
aionally  to  entirely  prevent  it«  eruption.  Tiie  retained  tooth  tbut^ 
becomes  a  centre  of  irritatiTo  action,  and  may  serve,  not  only  to 
determine  tl>e  site,  but  the  fact  of  such  tumors.  Mr.  Tomes  aUo  re- 
lai«8  a  cose  iit  vhich  the  nisdooi  tooib  was  bound  down  by  a  "  iniMi  of 
enamel,  dentine,  and  ceraentum  thrown  together  without  any  ile&iiit« 
arrangement,"  which  occupied  the  place  of  the  second  molar.  Mr. 
Heath  nha  records  a  case,  reported  by  Dr  Forget,  in  which  a  tumor 
about  the  "eonsiatence  of  ivory."  covered  <!verywhere!  with  enamel, 
and  nliiivit  the  «M  of  an  e^,  occupied  tliai  [Kirtion  of  the  jaw  between 
the  ramus  and  ihu  fint  bieuitpid.  It  was  coiii|Kucd  chiefly  of  enamel 
and  dentine,  with  jwrllons  of  ccm«ntum  "dipping  into  the  crevicwt" 
here  iind  the  ret,  and  wu«  rcgunliHl  hy  Dr.  Forget  as  a  "fusion  and 
hypertrophy  of  the  last  two  molars." 

Again,  oue  of  the  aeatomical  elements  of  t!ie  tootb  may  beooDUl 
BO  hypertrophied  aa  to  constitute  a  troublesome  disease,  and  cull  for 
surgical  interteience.  The  ecmciitwin  is  most  likely  lo  undergo  such 
cbangb.  51.  Maisonnonve  rcjwrts  a  ease,  cited  by  Mr.  Heath,  in 
which  tlie  bypcrtro))hied  cemcntum  attained  the  mx  of  a  pigeon's 

ft  i*  dminiblc,  if  po«tibl«,  to  remove  all  «uch  morbid  growths  with- 
out injury  to  the  bono  in  whielt  tliey  an;  Implanted ;  but  it  may  be- 
come DcccMury  to  excise  tluit  part  of  the  jaw  in  which  it  is.    All 
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Dei(;bborlng  tMlJt  wlitcli  nwy  potaibly  Itc  awocialoi]  with  it  ihould  tw 
mniivnl. 

Tumom  of  tlio  miItuid  nnd  upper  jaw  oinj-  W  ii|>[in>prinU:lj  dtf 
•critml  logrtliaf,  the  ills  tin  guuhing  character  wtiu*  Ix-iiij:  [Mint<«il  miL 

PiilyiHu.  Qruwths  uf  tliU  i-hunuilcr  urcouonally  occur  in  tli« 
Butrum.  oui)  aru  closely  nllicd  to  ihv  tutull  rysta  oociirrini;  in  it* 
tnucouf  mi^ubmne ;  buth  are  isspudiilty  a  "  liyptTlruphir  of  totnis  chi* 
a>*at  (if  tlie  mucous  or  aub-iuucous  ti»uc.  When  tlio  ojiini-olivc  or 
KrenUr  Utmte  |ire(iomijiuii3s,  th«  dceby  polypus  is  prmlucml;  wIh-ii  ihv 
glnti'tiilur  etetneut  ia  ea)ieciitUy  alfbcUd,  we  hare  the  cystic  form  pro- 
cliwcil.  lDt«rin«Nlialely,  whcu  the  fibrous  demeut  ia  jety  loose,  and  Wfl 
bava  nme  giaiidulur  hyjwrtMphy,  cho  eenii-g«latitiuus  jwlypait  is  pro- 
duevd,  which  dntely  raieuMct  the  naoal  jwlyptu."  ("  Jacksuiuan 
^y."  p.  -m.) 

Antnl  polyp*  an  very  vascular,  aiul  are  eoiuMimcK  thi^  luhcn  of 
malifiuuit  (Ummm,  Thi!  t]iu|!;n'i*iK  it  ffxcvediagly  diHivult  until  they 
havo adrnooed  aofficionlty  to  break  <lo«a  tfa*  ohcoum  uhII  HiimtwliiTc ; 
thia  most  (miaently  takea  plow  into  th«  uom  thruugli  the  tliin  naml 
mil. 

They  *h<mld  be  rcmoired  ns  soon  aa  aeeertaiDed  to  exist,  and  th« 
lrouhl«»oine  henutrrliagc,  which  ia  likely  tu  ocnir.  ehould  be  airorted 
bj  ioJMliona  of  the  pcreulphvlo  of  iron,  which  is  not  likely  to  ^ira 
liia  lo  tnuble  in  aoy  Mrctiglh,  if  the  openiog  ia  aufficienlly  large  to 
pmiiit  iiJ>  ready  CBcapti. 

A   aiiiglc  inotaiicv  nf  r  pwtiliar  form  of  fibroid  growth  of  the 
aatrani  ii  rvcnnlod  by  Mr.  Hi-atli,  frum  wbmv  wark  we  take  the  fbl- 
iti|>  ili«criptiiin  by  Mr.  Bruoo : 

'  It  ajipmr*  to  coRdist  of  a  fine,  mfl.  flbroiM  etmna.  in  which  very 
iiuinirnMW  niicli-ar  boiliae,  and  a  few  el<>n)j:ai(Hl  fibivcella  are  dts- 
tribtiml.  IiN  Htntrtuni  resciubles  that  of  ih«  upper  Btnia  of  a 
mucuiw  mixiibnn*'.  fVom  which  ii  ia  probably  an  outfrrowth.  Jtonn- 
aiMa  of  »iiwly.f»nncil  flbroua  tissue,  and  of  the  dements  fmm  which 
fibrous  tismie  is  duvelojMil,  and  may,  thnrriiire,  bo  cla>a«()  nni(>n;c  the 
tinaplii  fibro-plaslic  i^wtbs  as  diriinguinhvd  from  the  true  myeloid 

Filinias  tumors  of  the  up]Mtr  jaw  Arc  not  unliko  librnu*  tumon 
fjMiud  nbcwlien).  They  are  of  slow  growth,  dense  structun;,  w!i)i  In- 
trrlsrioe,  stouder  twodlos  of  fibres,  and  are  IWqiK'ntly  lubulalod. 
Thfy  foiiimoidy  «prin^  from  the  interior  of  Uie  aiilruTo.  or  from  tho 
alveoluN,  anil  i*i>ni<<tiinoH  attain  to  un  axninous  sier,  cruoliing  in  the 
antrum  or  ohltlKratiO);  its  aall*  by  alnurption,  OKTUiching  u|Km  iliv 
orbii,  •liviroyiiiK  iu  floor,  penctratin];  tJiv  niwul  cavity,  and,  vxl''ndiu); 
ffdtvanl,  convcal  Uw  toeth  on  tho  jaiuc  side  from  view.    Mr.  Listou 
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removed  n  tumor  of  tliia  kind  from  the  Jkee  of  *  liiily,  where  it  kail 
aiiwD  six  your*  bi-fon-,  »{i|iari-»tlir  Irotii  ti  l>liiw  received  on  the  ik<*, 
and  had  nttaiueil  lo  i)ti  fiiormoiiw  m»?,  ct>v<:riitg  the  wkoto  of  tluit  siil« 
of  thefiuM?.  Ilii)>nmltit>t<iiuiii<-l>T\rM  xix  in<'h('4.  Tliis  Minor  bccKi 
of  increased  vsM-tilnnty  utVr  t.liu  cnwittion  of  th«  cutnnicuia  at  thc^ 
regulsT  itiontlily  pcriorl,  ami  hluti  slightly  at  tbesc  limes  from  (hi.-  ad- 
jaohut  |>arta  of  the  gum  '11u-y  urv  aaaMy  of  an  oval  or  rouudvd 
form,  frt-ely  movable,  ami  jMiiiilct^.  When  laid  opeo  tliey  prvwiii  « 
whlt4>,  shiuiug,  iigatueiitous  structure,  and  are  coraposed  of  nud<'jit«d 
fibnw.  If  Mt  to  themselves  they  uiny  become  Miftetietl  in  the  ocntrfj 
Hnd  under  disintegration,  thmigh  )1r.  Heath  thiukA  tiuty  imvi-r  mi| 
puralc,  cxnipi  nliere  they  Imve  been  punctured  id  C9ttabli«hing  a 
dingiiwiH.  They  may  abA  undergo  calcoreoiu  degcn«ralivn,  but  ara 
never  owifii-d. 

Mr.  Paget  report*  a  cum  in  wliieh  (It^linrt  iiidmlion,  synchronous 
with    the    radial    puluc,  vrns  felt.     Thoy  rarely  rvctir  after  renioval,j 
perhaps  never  ifhtn  entirely  removed.    Mr.  Wcbcr  thinks  "  they  : 
usually  coDueeted  vrith  the  liniuj^of  the  Haversian  ranni«."  and 
TIMS  that  a  portion  of  the  bone  be  removed  in  all  operaliuu^     Theif ' 
origin  b  luually  referred  to  the  irritation  of  decayed  te«tli,  or  to 
direct  violi-nei'L 

Fibro-cellular  tumor,  or  oclco-farcunia,  in  of  softer  oonHstenoe  than 
the  simple  fibrous  tumor;  they  are  smooth,  round,  elastic  tumors,  of 
a  yellowish  color,  and  are  infiltrated  with  a  eerotis  fluiii  I'nlike  (be 
Mniple  fibrous  tumor,  they  cshibit  n  xtrong  tt'tidcncy  to  uIiM?ralitin, 
vbich  sometimes  Borves  lo  coDfouud  them  with  malignant  ^''o^'ll'i'i 
from  which  tbey  are  (o  be  diatinKuiebed  by  tiie  hiBttiry  (if  the  eam-, 
and  tht-  noii-iTuplicaliiin  iif  the  lyniphaiic  |-)aml#.  They  artr  thim  do- 
scrilied  by  Sir  Plillip  rninijitim:  "  In  the  earlier  stajre*  uf  lh(t  iII^iom, 
tht;  tumor  ciinsi.iti  of  a  du]»e,  elastic  substance  r£w.-mbling  fibro-cAr- 
tilaginoua  structure,  but  the  rcMemhIance  ia  more  in  cu1i>r  than  coa- 
sistcnc)',  for  it  is  not  nearly  m  hard,  and  in  granular  rather  than 
fibrous,  mj  that  it  'brcnkn  »hvrl.'  On  cutting  into  th<-  tumor,  the  edge 
of  Urn  knifo  grates  against  i^)i>niln,  or  small  groins  uf  earthy  matter, 
with  whieh  it«  substance  is  bt^Mrl."  Fibro-cellular  tumors  may  un- 
dergo fatty  or  calcareous  degeneration. 

Recurring  fibroid  tumors  occur,  if  at  nil,  so  rardy  in  the  upper 
jttir,  that  any  description  is  unnecessary  in  a  work  of  this  kind.  Tl»e 
same  ntay  be  said  uf  vascular  tumors. 

Klyi-loid  tiitniir*  itm  dwcriln'd  by  .'itr.  Pip'l  as  occupying  an  inter- 
meiliate  ]iositiun  bi-tneitn  fibrous  ami  Gbru-t'L-ilular  tumnrs.  Tliity  are 
oomjMNMMl  of  piirnnei  librea  nilh  fihro-plastic  oells,  and  liear  a  cloee 
rcnemblnnce  to  "granulation  cells  in  proctM  of  developnieot  into  fibro- 
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celtular  tissue."  On  section  they  present  a  smooth,  shiny,  semi-trans- 
parent appearance ;  are  of  a  pinkish  or  bluish  color  and  of  brittle 
texture.  They  usually  occur  in  the  young ;  are  painless,  and  seldom 
recnr.  Externally,  they  present  a  dark  maroon  color,  quite  character- 
istic An  excellent  description  of  a  tumor  of  this  class  is  furnished 
Mr.  Heath  by  Dr.  Touge,  from  which  we  make  the  following  extract : 
"  It  was  of  firm  consistence  throughout,  and  on  section  presented  a 
whitish  appearance,  with  a  small  pink  patch  or  two,  and  a  whitish, 

creamy-looking  juice  could  be  scraped  from  the  cut  surface 

The  fibrous  element  was  much  le^s  abundant  than  the  cellular,  and 
consisted  of  white  fibrous  tissue,  with  numerous  fine  curling  fibres  of 
yellow  elastic  tissue,  and  many  small  oval  and  rounded  nuclei  were 
imbedded  in  the  fibrous  structure.  The  greater  portion  of  the  tumor 
seemed  to  be  composed  of  cells.  These  were  mostly  of  an  irregularly 
roonded  form,  of^n  with  pointed  processes,  and  some  shuttle-shaped  and 
ipindle-ehaped,  of  a  somewhat  trapezoidal  form,  were  not  uncontmon, 
while  a  few  cells  presented  the  character  of  those  distinctive  of  myeloid 
tumors.  All  the  cells  contained  one,  and  of^n  two,  very  large,  and 
generally  oval  nuclei,  with  one,  two,  or  three  nucleoli,  and  a  variable 
number  of  oU  globules.  The  myeloid  cells  observed  were  of  irregular 
outline,  and  contained  from  three  to  five  nuclei,  with  single  or  double 
nncleoli;  one  very  large  ceil  contained  six  nuclei." 

Their  formation  takes  place  slowly,  after  the  manner  of  cyst  forma- 
tion, or  other  simple  tumors.  When  the  bone  has  been  removed  by 
absorption  or  otherwise,  they  may  be  recognized  by  their  characteristic 
color,  and  when  a  cyst  forms  within  them,  as  sometimes  happens,  mye- 
loid cells  may  be  found  in  the  fluid  that  escapes  when  it  has  been  punc- 
tured ;  thus  distinguishing  it  from  other  cystic  formations. 

Cartilaginous  tumors  are  of  two  kinds :  simple,  innocent  or  benig- 
nant tumors  ;  and  tumors  presenting  a  malignant  appearance.  Those 
of  the  fimt  class  present  a  round  or  ovoidol  form,  are  smooth,  hard,  of 
slow  growth,  and  painless.  Tliose  of  the  second  class  grow  with  great 
rapidity  to  a  large  size,  and  are  of  a  malignant  appearance. 

Cartilaginous  tumors  occur  on  the  upper  jaw,  but  may  afiect  it  sec- 
ondarily by  extension  from  other  parts. 

Mr.  Heath  describes  several  specimens  taken  from  St.  George's  and 
St.  Bartholomew's  Hospitals;  in  one  of  which  the  disea.ae  occurred  or 
the  inner  side  of  the  orbit,  and  two  years  later  had  pressed  the  stipcricir 
msxillie  forward  nearly  an  inch  bcvond  the  inferior,  whilst  the  "  bones 
of  the  fiice  and  orbit  were  extensively  absorbed."  In  the  other,  tho 
superior  maxillary  bones  were  entirely  absorbed,  the  cavity  of  skull  was 
invaded,  and  the  brain  pressed  aside ;  it  is  attached  to  the  !>oft  palate 
below,  and  presses  forward  the  walls  of  the  nose  in  front.     Mr,  Paget 
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i«lftt«8  a  caseinvbich  thedisciuc  hadexiatoci  Din«7rHr«.iira8  romorcH, 
bat  munied,  and  the  patient  dicil  mtch  jrcan  aHcr.  "A  wclioQ  of 
the  tumur  showed  that  it  was  coTii[>o«c<lof  an  outer,  bard,  thin  dhdl  of 
bone,  completely  inclosing  a  morbid  growth  of  ffongj,  cann-IlBtcd 
structure,  devoid  of  all  apppftnino^  of  carcinomatous  or  spougy  dis- 
eoM."  These  growths  nre  usually  vciy  alow,  ni»d,  irhnt  removed,  ex- 
hibit but  a  Blight  tendency  lo  recur.  Coses  are  reported  ia  which  llie 
free  load  use  of  iodine  has  ctfected  the  absorption  of  tumors  of  this 
kind  that  bad  not  yet  attained  a  large  aixe.  They  sometimes  M(\efi, 
di<iulo^'r8t<^,  .tlough,  and  establish  fistulous  openings  through  which  s 
j<!lly-Hki!  inaM  eHcapw. 

Ctai'OUH  tumors,  in  their  simplest  form,  arc  but  a  bypvrtmpliy  of 
previously  existing  bone  timue.  They  are  predisposed  to  hjr  lyphilitio 
and  serofnlouti  aflccltons,  and  sometimts  their  immextiate  origin  m«r 
be  trace<!  lo  the  irritation  of  imperfect  teedi ;  ui  gemirul,  howwer,  it 
i»difl>culi  to  refer  tlieni  to  a  delerminate  cau«c  They  nrv  of  slow 
growtb,  painl««s.  and  olowly  Fesemble  true  bono  in  Mruetarc  Their 
Blowni.-Ki  (jf  >;r()w(U,  liunluitui,  )iKiidewneM,  and  Gxitv,  are  the  ch. 
terislics  on  wiiich  ii  diagiiiMis  may  he  bai««d,  though  they  are  occasioA-' 
ally  movable.  OrcHMODally  they  iilccrati^  and  troobleeoroe  tisiuloua 
openings  are  cstablisbnl.  When  of  large  size  they  may  inriule  im- 
ponantorKaiis.  occasioning  great  trouble,  as  in  the  cane,  nrportod  by 
Mr.  Hilton,  where  it  invnded  the  erbit,  and,  by  its  prcwuro,  burst 
the  ball  of  the  eye. 

CaII('■^TOus  tumors  of  the  upper  jaw  are,  in  Mr.  Heath's  expcricne^ 
ItroitcMi  I"  (he  medullary  form ;  other  olwcrvers  have,  however,  oc«^ 
•iunnlly  met  with  scirrhtis.  Mr.  Hancock  advanced  the  vit-w  that 
niediillitr%-  diaease  doca  not  Ix^in  in  the  antrum,  bat  in  iIk-  bones  at 
the  ba*e  of  the  ukull.  This  vii;w  in  refuted  by  the  obserrniinn  nf  Mr. 
loslon  and  othent,who  have  »liuwn  that  it  unquestionably  begins  in  t!ie 
antrum  very  often.  Tbey  are  characterised  by  mpid  development, 
nftneas  to  the  touch,  and,  when  fully  eBtabli»lMil,  by  a  peculiar  exprew- 
non  and  sallow,  putty-like  appearance  of  the  skin.  In  this  situation  it 
is  sehluiu  accumpanied  by  glandular  (-ii)iirgenicnt.  By  pressing  upnn 
the  uiDMiI  duct,  it  niny  occasion  conxidcnible  mdemft  of  lower  eyelid, 
with  enlargement  of  the  facial  veins  from  obstructed  eirculation. 

For  the  aire  of  all  solid  tumors  of  the  upper  jaw,  there  »  but  one 
rewidy  on  which  wc  can  rely  —  the  knife.  AH  ojwmlivc  procedures 
should  be  resorted  to  at  the  earliest  practieaiilc  moment  before  ttie 
facial  -iniL-tiires  have  been  extensively  invaded  by  the  disease.  Wbaj 
ihe  di>iease  is  entirely  removed,  iit  even  malignant  growths,  we  may 
Boraetimes  entertain  a  hope  of  i)«Tniancnt  relief.  To  effect  the  removal 
of  tumors  in  tiiis  situation,  various  methods  hare  been  devised.    Until 
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ISM,  mrgooM  tanuJIy  coDti>iit«d  llinniA-lT'ca  iriih  the  mnnrnl  of  m 
muc-h  of  th*  diimiMr  u  oanlt)  he  «flr4;i«<l  with  ibe  gougo  nai  chiMl ; 
lint  klHiai  lliM  tiinr,  Mr.  Liiatw,  (if  Ij^itinburg,  prajHwed  ib«  rmovftl  of 
the  rntim  miiirrior  innxilln,  luiviiifi  {irevloutlj  aecured  tlvo  cnrolif) 
■nrrj.  Ad  iip|H>rluiiiiy  to  mrry  uut  hii>  lu^jmtiDD  did  n<A  olR't  until 
DticiNnbrr  tif  tItP  r«lli)wiu|B;  jri-nr.  wlieo,  in  altemptin;;  thl*  nprration, 
thit  Im'iiiorrhB^r-,  i)«l<tillii>(nii<lin),-  t)i«  ligation  of  the  nirotiil,  waai  m 
fnM  a*  lo  iM-nwilitli-  llic  <)im-<>ntiiiuaiic«  of  tlie  up^riuinn.  In  th« 
itMtaQ  liriip.trilliaalany  kDuwlfilK«  iif  Mr.  Litara'  nggcstion.  Mr.Qco> 
•oul  RUrrcwnilly  n^n»ri-i]  (In;  up\mt  Jaw  witliout  iXK-iiring  tli«  Ulory, 
aud  with  (ml  link-  himinrrliuge.  Mr.  Litan  ailiTuiini  openttd  mo 
coKfbilj,  wul  the  o|)pni(i'in  In  now  ad  uiubliali«d  ono.  Hi*  incigkn 
WW  ourinl  fVom  tlM  aiiglo  of  th«  motilh  t»  iho  malar  Imik-,  whon^ 
wkMn  raun;  ipticv  was  roqnirMl,  it  wa*  met  hy  a  fhori,  Ti»ti<'iil  iiicirion, 
ADtl  an  iocirion  ww  al^>  miikIit  fpim  ihi.*  middle  linr  of  thu  lip  to  tho 
DMtriL  Hr.  Oaiaoul  empl(>]r<^d  a  vvrtic^l  incuion  from  the  iauer 
canihuo  tn  Ihv  angle  of  iho  mouth,  which  wa«  met  midway  \>y 
aootkiT  nl  ri^lit  noglvB  to  it,  let  ling  fall  on  ita  outer  oxtremilranulher 
Trrtlml  inrifi'Mi.  Tli*  hone  w»»  thim  rcniovvd  with  the  mallet  and 
rhiwi.  Xn  nhviou*  ohjtirtinn  to  (h«9o  opcmtione  was  the  greMtdefbnn- 
ity  ooca«k)nr<l,  and  tin'  ilivulnn  of  thv  facial  nerv«.  To  obriats  thSM 
dlAniltirv,  Sir  Wiliiiim  Fcrgiisnon  8U)>)tc»tMl  a  plan,  which  haa  nnce 
boctn  vry  fcnvmliy  iulD|)t«<).  It  coDiieted  «oI«ly  in  an  uicixioii  IVoin  the 
middlo  lino  of  the  lip  to  the 
nMtril,  whm,  hy  Mrctrbing 
tha  inUjgumcnl,  «ilRci«nt 
■|i*m  WW  naually  |^tD<^).  If 
nctrv,  bowevn*,  wna  f«<)uiml, 
tha  tnctMoa  wna  carriad  up 
Blnnf^4lo  of  the  noa*  lo  tlw 
inner  nuilhini,  and  bolow  the 
»yctn  lbi>  iHiii-rrnnthiw,  ihui 
tbv  fiidtnl  nrrv«  and  arter7 
wan  dividM  m  high  up  na  to 
^va  but  little  tniuhir,  whilo 
tha  wmt%  arv  moat  fnviirably 
MtuatMi.  <8n>  Pi)(  43.) 

Aftrr  dffliN-iinf:  the  eklu, 
_k  Kinall  mw  is  pn-umi  Into  ihn 
tril,  with  wbirb  the  bnrd 
ani)  alv<^>lii«  nr«  di- 
Ti«l<«l.  Thu  naul  and  ma- 
lar proowMM  of  the  superior 
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maxilla  are  next  sawed  nearly  through,  the  division  completed  witl 
bone  forreps.  The  bone  is  then  gnsped  by  the  powerful  forcep 
"devised  by  Sir  William  Fei^iHson,  and  forcibly  wrenched  from  it 
attachments  to  the  pterygoid  process  and  palate  Iwaes.  The  infra 
orbitJtl  iH'rve  la  then  divided,  the  soft  palate  carefully  dissected  fron 
the  detai'hed  bone,  which  ia  now  ready  for  removal.  After  whicb 
lieinorrhngc  is  arrested  by  ligatures  and  the  actual  cautery,  and  tbt 
wiiiiiid  closed  with  silver  sutures.  When  the  palate  bone  and  orbital 
plate  art'  not  involved,  they  may  be  spared  by  sawing  horizontally 
above  nud  below  them  respectively.  Sir  William  Fergusson  now  pre- 
fer8  to  nvuid  the  removal  of  all  healthy  tissue  by  attacking  the  diseaae 
from  cent  re  to  circumference  with  strong  curved  and  angular  bone 
force|w.  Both  superior  maxillae  have  occasionally  been  removed;  bnt 
it  is  an  operation  so  seldom  required  that  a  deacriptioQ  of  it  is  not 
called  fur  in  a  work  of  this  kind. 

Tumors  of  the  lower  jaw  do  not  diiftr  in  essential  particulars  from 
those  nlreudy  describe<l.  They  are  more  readily  diagnosed  and  safely 
removed  than  those  of  the  upper  jaw.  Deaths  are  comparatively  rare 
i'rom  operative  procedures  here.  When  the  tumors  are  small,  they  may 
be  removed  witiiout  incision  of  the  lip,  by  simply  dissecting  it  from  its 
attachment  to  the  bone,  turning  it  down,  and  removing  the  diseased 
portion  with  bone  forceps.  When  a  large  body  is  to  be  removed, 
the  incision  should  be  carried  beneath  the  margin  of  the  jaw,  where 
the  scar  shall  afterward  be  concealed  from  view.  When  the  hone  ia 
exposed,  we  should  endeavor  carefully  to  ascertain  if  the  disease  may 
not  be  removed  with  the  external  plate  of  bone  alone ;  if  this  may  not 
be  done,  Che  saw  should  be  brought  into  requisition,  and  the  diseased 
stnicturo  removed.  Amputation  of  the  lower  jaw  is  far  more  readily 
cfficted  tlian  of  the  upper ;  for  a  detailed  account  of  this  operation  the 
student  is  referred  to  more  exclusively  surgical  works. 
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CHAPTER  V. 


T' 


HAUVAKY  CJUXCLUa 

IHE  ralor,  oonsuUnun,  nnil  t|iiiuitU7^  of  Mlirsry  n]culu»,  or  tartar, 
M  it  if)  ■iiiM't  coiDinntil}'  cullnl,  vary  in  (litrureiit  tenpetsioenta, 
uid  u|KiD  ml\  of  Ihcin  the  etMe  of  the  t-i'ii«rul  licaltli  exercises  ooond- 
•nblo  itifliirace.  Tfao  cliarBcicriitti<s  of  Ibis  suhn&Dco,  tlicrefon.',  fur 
Di»li  iliat^nMB,  imporumt  ItMb  to  tlie  pbyoiciaii  anil  denliM.  Their 
iiuliiati<iD8  are,  in  laaiiy  naen,  Icm  eiiuiv(K-al  ihau  tli«  a[t]M-urancea  of 
nof  oilurr  imit  of  tlui  mnu[h ;  l>ut,  likii  liioM  of  the  guiiu,  hIiuuM  iiol, 
|MTb^,  be  slone  rulivil  u|miii.  It  U  DMmniy  to  interrogate  every 
jNut  (h<m  which  itiromiiiiioQ  ritn  bo  derived  ooiiMmbg  the  patbolog- 
icml  o<it)illti(ia  of  the  Mvrral  <H);ajH  of  thi?  Wlr. 

Salivary  ailculua  I«  conipiMed  of  earthy  falls  and  aDimiil  matter. 
Phoiplmlaof  Uiae  and  fibriiM).  or  cartilagv,Bro  its  principal  ingrctU- 
enta ;  a  ■nisll  (lUantily  of  aiiitniil  ftit,  tiom-ver,  Miters  tnlo  itA  (.-ompo- 
ailioii,  aii<I  till.'  rolaiive  proportioiis  of  ii«  ci)D§ii[ucnia  vary  acL-ortliiigly 
t»  h  it  liard  or  eolY,  or  as  il>o  teinpemmcDt  of  tlie  indiTidual  tram 
wbnw  moutb  it  i«  lakm  te  favorable  or  unfavomlile  to  hoaltli.  Hence 
H  it  that  the  aoalyMS  (hal  have  beeo  uuide  of  it  by  ditfereiit  chvmitli 
SStr,    No  two  fi^ve  the  same  retulL 

Hm  black,  dry  urtar  (luiKmiitl  arounil  the  oeclu  of  the  teeth  of 
•neb  only  na  have  gouil  i-onntilutioiM,  is  uever  in  large  quanlitiee ;  it  u 
di«a»lviil  in  munatio  acid  with  ditKinilly,  while  Ihu  dry,  light-brown 
tartar  found  upon  tlw  lenlh  of  bilious  persons  diaeolvcs  more  readily 
ill  h;  Iwt  the  mA.  white  tatlar,  j!mnd  v\xm  the  teeUi  of  individuals  of 
Oiiloous  tmnperameDts,  a  Br-nroely  at  all  soluble  ia  the  acids,  but  b 
mdily  devolved  ia  the  alkaliee. 

All  penousore  snbjeet  tir  Mtivary  caliiiln*,  biit  not  alike;  it  rollcela 
on  thn  iwth  of  aotne  in  lar^fr  t|uantiliei  than  on  thoM  of  otbera, 
ami  iia  nheiniud  and  phyidcal  rliararteriatlca  arv  exceedingly  variable. 
It  h.  somMiua*,  almost  wholly  rompom.'d  of  mU-armus  ingrtdionts: 
at  other  tlmea  theie  oonittJtiiti!  but  about  one-half,  or  little  more  Ibati 
oiM>luill^  of  it!  lubatancu,  the  rvmaiixler  being  modo  up  of  animal 
natlt-r.  Sor  ia  it*  colnr  niotv  uuiCorm.  Homotimos  it  IS  bUck,  at 
other  limm  it  ia  of  a  clarli,  pale,  or  yellotn^h  brown,  and  in  eome  in- 
•toorr*  it  in  uiwrly  while.  It  oUo  difTora  in  density.  Ia  tlie  mouiha 
ne  it  bai  «  aotidUy  of  textunt  Dearly  equal  to  that  of  the  Uctb 

IS 


8XLIVARV    CALCULDq. 


Uirmfwlvf! ;  in  othcn,  it  is  so  md  thai  it  can  be  srrnpcrl  from  the  toC 
with  tho  thumb-  or  Sngcr-nitil.  Th«  black  kiii<l  is  the  tinrdeat,  th 
while  the  KofUvt,  hik)  it»  dcnstt)*  k  incmspd  or  dimiutahcd  its  it  ^ 
pKMchcd  tho  one  or  th«  other  of  cheM  co1or>i. 

Salirnr}*  cniculiM  collects  in  very  small  quantities  on  tlie  teeth  q 
iwrmns  poiMBeed  of  the  most  perfect  coBBtitutions,  and  erea  on  Umb 
it  is  seldom  found  except  on  the  inner  Burfuvee  of  tlie  lo¥rer  inciMr 
next  tho  ^iitis.  It  is  llicn  black,  or  of  s  dark  brown,  verj  dry,  an 
almost  as  hard  aa  tlie  t«cth.  In  which  it  adheres  with  gn»t  tcnacily. 

It  raroljr  happena  that  any  unplcuMuit  eflecU  arv  pro<Iuc<.-<l  by  th< 
prcaencc  of  thiti  kind  of  tartar  oynta  tho  iMtli.  The  general  iKulth  fa 
iMJvrr  nfll-ctcd  by  it,  and  the  only  !o«il  injuiy  thnt  n^ultn  from  it  li 
elight  turgiility  of  th»  edge  of  the  gums  in  ininu^lintc  contact  with  it 

The  indications,  therefore,  of  this  description  of  tartJir  ara  JsTorable 
h'>th  with  retard  to  the  t«eth,  gums,  and  organism  gcnemlly.  Th( 
twtb  ujwn  which  it  is  found  are  of  an  excellent  ijualily,  and  rarrlj 
affected  by  oari<4.  They  have  the  characterijitioB  repreaonud  aa  be- 
longing to  th«  boot  kind,  and  teeth  of  thb>  dencriptiou  are  only  found 
wnoH^  pi-TMtna  having  pvxt  irinalt.'  (vinMiluiioiiH. 

Tlicrc  is  aniithiT  kin<l  of  liU^k  tartar,  difR-ring  from  this  in  many 
particular:>.  It  Is  found  lu  iJie  moutlu  of  thow  having  good  coiutiiu* 
tions,  but  whoMt  physical  powcns  have  he*^  enervated  by  privation  ot 
diseiu-c,  or  ioteinpcmnc^  and  tielinuchcry,  and  mort  fniiiicntly  hy  the 
last  named.  It  is  found  in  large  (juantitics  on  the  tcclh  opposite  tho 
mouiha  of  the  salivary  ducts;  it  is  exceedingly  hard,  and  nggluunated 
BO  firmly  to  tho  organs  that  it  ia  removed  with  great  difficulty ;  it  la 
very  black,  has  a  rough  and  uneven  surface,  and  is  covered  with  a 
giuiry,  vi.tcid,  and  almost  insuperably  oflisnaive  mucus. 

The  presence  of  this  kind  of  salivary  calculus  ia  attended  irilh; 
ycry  hurtful  conaetiuences,  not  oidy  to  the  guma,  alveolar  ]>ri)Ces«l^ 
and  teeth,  but  at^a  to  the  general  health.  It  cnuMS  the  gunis  to 
inflame,  nwcU,  kuppuralo,  and  roce<lc  from  the  teeth,  tho  alveoli  to 
waste,  and  the  teeth  to  loosen  and  frciiiiently  to  dn>p  out.  Tlie  secre- 
tjons  of  thu  mouth  are  ulxo  vittitliiil  hy  it,  and  rendered  un6t  to  be 
taken  into  tlio  stomach.  Hi>nce,  tu  long  ox  it  is  permitted  to  remain 
on  the  tcetb,  neither  the  skill  of  the  physician  nor  tho  best  ref^laleil 
r^inen,  though  they  may  alford  partial  and  temporary  relief,  will 
fiiily  restore  to  the  system  its  healthy  functions. 

Aa  this  kind  of  tartar  is  seldom  if  ever  met  with  except  in  eotuti* 
tuliotu  naturally  exeellejil,  tlie  teeth  on  which  it  in  depusiteil  are  gen* 
cmlly  wiund,  but  they  arc  ot'le.n  onuM^I,  by  Iho  diwase  which  is  pro- 
daecd  in  the  gumx  and  alveoli,  to  looMm  and  drop  ouL 

Tho  dark  •  brown  tartar  is  not  so  hard  as  citbor  of  tho  descriptiont 
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of  black.  It  somHimw  ooll«rt)i  in  tolerably  largo  qunnlilica  on  tbo 
Inwer  front  twtli  nixl  on  tbo  Dnt  and  •ccond  niperior  molars;  it  is  oUo 
oA«D  foutiil  oti  ull  ih«  tevtli,  Itiottgh  not  in  u  great  «l>uudaRoc  u  on 
iht-M.  Ii  ilo«]M  not  odbcrc  with  a»  much  tt^acity  as  citbcr  of  the  pn- 
ndinp  kiii'h,  bikI  can  l>c  niorv  nwily  dctachol  from  tbeui.  It  exhales 
»  morr  I'ulid  odor  tliiui  ihc  fim  Tiiriety,  but  b  leas  oGhitaive  tlutn  the 

■MMul. 

Th«  [wraoni  moct  suI^Mt  to  tbu  kind  of  tartar  are  of  mixed  tem- 
IMratwnts,  tlie  auiguineotja,  however,  always  predominating.  They 
raay  be  <lcsoratnaled  Mnj^ineo-Mrous  and  bilioiu.  Tbnr  pbyaicul 
ot]lfaniamua,  thou(;li  not  lh«  tttrongwt  and  moM  perfed,  may,  never- 
Ibakw,  be  considered  very  good.  Biit,  being  more  Ruscc^piible  to  n>or» 
bhl  InprVMi'tiu,  ihiir  general  biuillli  In  li?u  uiiiforro  and  more  llalile  to 
(mpitirmmt  iliaii  ihono  potwMHtl  of  the  most  porlH-l  coimtitutinn)'. 

Tbe  rifcrt*  arising  from  tlie  accumulntioiM  of  thin  dctcriplinii  of 
■eltntry  mieulu*,  Ixilh  local  and  coni^itutional,  are  Ina  hurtful  than 
tlie  vnrirtr  la^t  iioliecil ;  but,  like  that.  It  caiuca  tbc  guriu  to  indanu). 
■wril,  Mipjitinilr,  and  to  retire  fr<>m  mid  expose  the  tieclu  of  the  tvoth, 
titPAlTmli  III  wiute,  tlie  leetb  lo  loosen  and  eomclimee  to  drop  out. 
It  uU*t  girea  ritw  to  a  vitiau^  condition  of  the  fluids  of  the  moutb. 

Salivary  calculus  of  a  light  or  pale  yellowiah-brown  color  is  of  a 
tnurit  solW  Gonxiat^nce  than  ilie  durke-r  vari<-ii(a,  and  a  aeldoiu  found 
ttpon  the  teeth,  except  of  perfuna  of  bilious  Icmpcmmeut,  or  ilioete  in 
whom  thia  prcdominiilc*.  It  him  a  rough  and.  for  the  nuMl  jinrt,  a  diy 
■UT&oe  ;  it  13  found  in  larg«  quantities  opposite  th?  nxiiiUi:*  of  the  »>ili- 
Tuy  ditcts,  and  8ometin»ea  ercfy  tooth  in  the  mouth  is  completely 
{mbodded  in  It  It  contains  leai  of  tlie  earthy  ealts  and  more  of  the 
Mkbnal  tOAlter  than  any  of  the  for<^goiag  de«»iptit>iu,  and  from  the 
qaantity  of  vitiated  niucu-i  in  mid  adhering  to  it.  luu  an  exceedingly 
olAiuiTn  uniell.  It  U  MiaMtimM,  Ihtwigh  not  always,  so  soft  that  it 
auiy  ho  enimbled  bi'twei'n  the  tbtimb  ami  6ng«r. 

Inflaminatinn.  turgiwcrnce.  and  oiippnration  of  the  gtm»,  inflamma- 
tkmof  tJie  alvi-atn-dental  peristeum,  the  deelnirliun  of  the  sockets  and 
tma  of  thii  teetb.  and  an  altered  condition  of  the  fluids  of  the  moutb. 
an  BBMMtg  the  hic&l  edecte  produced  by  the  long  eonlintml  presence 
of  large  coDerlion*  nf  ihia  variety  of  tnrtar.  The  coni'tituticnal  cflbct* 
•re  nut  much  low  [tcniieioiu.  ludi^eslioD  awl  general  dcrangrnivnt 
of  all  the  Hslmilntivo  funnioiu  are  among  the  most  common.  Wlien 
the  dapodt  is  not  large,  inlbimmniion  and  aponginem  of  lueh  parts  of 
the  ffunu  M  are  In  imnie'liuio  routaot  with  it,  and  fetid  breath,  atv  the 
principal  of  the  unplpasant  olTvctB  produceil  by  it. 

While  tartar  rarwly  collect*  in  very  large  qnantiti**,  and  though 
■Mat  abundant  on  the  outer  sur&cee  of  the  first  and  second  superior 
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nahn  nnd  thr  inner  KiirfnrM  or  Ui«  lawor  inriaora,  it  ia  nevcrtheleM 
fretjiir-ntly  foutxl  on  nil  the  teeth.  lu  cslcareoua  ingredients  are  las 
■iHinHaiit  thnn  thoM  of  aiif  of  the  preoedinK  df«cri|itioDa.  F^brioe^ 
aninmi  fnt,  itnd  munuK  coi^litute  by  for  the  lai^r  portion  of  iis  sufa* 
ataDC«.  It  i«  Ti-iy  mfi,  M^Moin  excMsling  iu  ci>u.iiMcn<«  cuiiitDon 
ehee*0<urd,  to  which  in  u[)|>i'iiriinre  it  hnxn  mitividerable  ritMmblnnce:. 
Although  it  oxcrts  hut  lilUc  nirchitninil  irritulimi  upon  thi>  gunu,  it 
keeps  up  ft  cotiEtitnt  ruorhii)  action  in  ihimi.  It:*  cfTi'^tN,  howi'vvr.  upon 
the  teeth  lire  far  mora  dcl(^toriou«  than  any  other  dc«criptiou  of  tartar. 
]t  corrodes  tlic  ennmfl,  and  causes  rapid  decay  of  tit«  organs.  The 
flaids  of  the  luoutli  ar«  also  ritiKtod  by  it. 

It  ia  only  upon  the  teeth  of  penfons  of  mucous  habit,  or  those  who 
have  Buflere<)  front  diMaWfl  of  the  riufoui<  ni4-nihranri>,  or  those  to 
whom  these  tiMurs  hare  been  more  or  1cm  iovulrcd,  tbftt  thb  kind  of 
tari&r  aecuiuulatee. 

Tliere  ia  one  other  kind  of  tartar  described  by  dental  writers.  It 
in  of  a  dark'Ureeii  color,  and  is  eeen  more  frequently  on  the  anterior 
Mir&uNM  of  the  upper  laeth  occupyinR  the  front  part  of  the  mouth, 
than  on  any  of  the  others.  It  resembles  more  cluaely  a  stain  on  tiie 
enwne)  than  aaltvary  caleiilua.  Children  and  yoim^  persona  are  more 
subject  t.0  it  tlian  o<tulls,  though  it  a  occa«ionally  ohtu^rved  on  the 
t«eth  of  the  latter.  It  ia  ex<«cdiMg1y  aerUl,  and  ha.*  thi-  effect  of  Ae- 
oompoeing  the  cnnmel ;  tUc!  mai^ns  of  the  gams  around  the  l«cth 
having  it  on  thi-ni  arc  inflnniei),  and  thr  (mnguinoow!"  capiIlflrio>  of  their 
whole  suhstniicc  apjiMtr  to  bv  di«U-ndiil  nati  more  than  ordinarily 
languid. 

This  bind  of  discoloration  of  tho  enamel  is  indicative  of  an  irrita- 
ble condition  of  the  mucous  membrauea  and  vLicidity  of  tho  lluids  of 
the  mouth.  Sour  orootations,  vomitings,  diarrticea,  anil  dysentery  are 
oot  unfrequenl  with  thoae  whoac  teeth  are  lhu.4  sfTecled. 

Tartar  or  aalivary  calculus  aometiraes  ftceumtdateji  in  very  large 
quantitin',  giving  to  the  mouth  a  mnst  diaagreeable  and  repaUive 
aspect,  anil  imparting  to  the  hreelh,  not  un frequently,  an  nintflst  in- 
snlferably  ol1<-nMiTe  odor.  Fig.  44  rrjireitRntx  a  set  of  tectli  ineruAted 
with  it,  and  Pig.  45  a  single  tooth,  pre»enU>d  to  tho  author  by  Dr.  W. 
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Allen,  of  MusBchu setts,  and  now  in  the  Museum  of  the  Baltimore 
Collc^  of  Dental  Surgery,  with  the  largest  accumulation  of  this  sub- 
Btuce  he  has  ever  seen  in  one  mafis.  Its  longest  diameter  is  an  inch 
and  &n  eighth,  its  shortest  seven-eighths,  and  its  thickest  five^ighths  of 
«a  inch.  Imbedded  in  its  substance  is  the  entire  crown  and  neck  of  a 
lower  dens  sapieotiffi,  which  was  removed  with  it.  It  is  of  a  light- 
brown  color,  and  weighs  two  drachms  and  seventeen  grains. 

Prof.  Austen  describes  a  remarkable  case  where  eveiy  tooth,  above 
and  below,  had  been  loosened  b}r  alveolar  absorption  caused  by 
tfaia  deposit ;  no  tooth  having  more  than  an  eighth  of  an  inch  depth 
of  sscket,  and  some  of  them  held  only  by  an  exceedingly  tough  at- 
taehment  to  the  gum  and  periosteum.  The  tartar  upon  the  lower  in* 
dsors  was  equal  to  five  times  the  size  of  the  teeth,  most  of  it  being 
on  the  inside,  and  three-quarlei«  of  an  inch  thick  at  the  base.  A 
nngalar  peculiarity  in  this  case  was  the  excessive  pain  of  extraction. 
Bmall  as  was  the  attachment,  it  was  uncommonly  firm ;  and  the  patient, 
a  working-man,  was  laid  up  with  nervous  prostration  for  two  weeks 
after  the  operation. 

CHEUICAL  COSSTITDENTa   OF  SALIVARY   CALCULUS. 

Galivary  calculus  is  compotied  of  phosphate  of  lime  and  animal 
matter,  combined  in  various  proportions,  accordingly  as  it  is  hard  or 
■oft;  consequently  no  two  analyses  will  yield  the  same  result.  The 
feUowing  is  the  analysis  made  by  Mr.  Peps  for  Mr.  Fox.  Fifty  parts 
fielded 

PkosphkU  of  Lime, ......  86 

Fibrin,  or  cartilage,       ..,.,,  9 

Animal  fat,  or  oil,    ......  8 

Low. 3 

GO 

BerzeliuB  gives  the  following  analysis.  He  found  one  hundred 
parts  to  contain 

Pboapbslcof  Urns  and  loainiMis,  •  .  79-0 

SaliTary  mucui  and  MliTine,  ....        13'6 

Animal  matter,       .......  7*5 
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Dr.  Dwinelle,  of  New  York,  furnishes  the  following : 

Fbnephate  of  lime,    ......  60 

Carbodate  of  limt,            .           .            .            .            .  .14 

Anitnal  natipr  and  maeui,    .           ....  IS 

WaUr  and  loai,     .                        .            .            .            .  .10 

100 
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Th^  lul  nnmod  gentlem&D  ackn««lcdf;ea  thai  be  could  malce 
tiro  uniilysra  ngne.  Hard,  dr;  tartar  conUiiiu  taon  tmnhj  aad 
Biiimiil  mutter  tluto  ibe  »oft,  Imruid  tartar. 

ChvEiitcal  analysU  r«veala  a  larg«  pruportluii  of  mucw.  as  u  aba 
b;  the  foUoviug  table  of  Vaii(|ucliii  nud  Laiiglor: 

fliatpliUo  of  lima  anj  a  liltio  magiiaui,            .            ,  .66 

Carbonate  of  lino,     ......  n 

SallTar^  maou*  (laeludlnj^pljaltn).        .            .            .  .IS 

Animnl  mnlivr  Holuble  in  li^drootilorio  add,              .            .  C 

Valor  anil  loM,                               .            .            .            .  .      T 

lOD 

All  aiia1)-»u  of  naliva  rcvools.  kbIct,  ptj'alin.  fat,  cblorido  of  todii 
chloridu  of  potuHium,  pbo»pbat«  of  lime,  aud  sulphocyaoule 
potassium. 

Tbe  iufusoria,  of  which  M.  Maadl  nya  tartar  'a  oompoMx),  ba 
Ibeir  origin  ui  ibe  vitiated  luuvua  vrbidi  i*  nlnavs  mixctl  with  it. 

^■berer  detected  witb  a  mirroNcupt:  iiifu^nnu,  in  large  numbvn,^ 
iho  Milivu  uf  a  ^'irl  bihorjiig  undt-r  u  iii.Mr1>uiic  uflVctioci  of  tliu  tiioiith 
but  the  iiutbor  in  iiR-liiu^l  lu  l>ulii-vc  tliitt  ihtv  Imd  ibtir  origin  in  tin 
miicuus  KH.-rutioni!  of  this  canity,  vrhich  uri.-  ul»ayi<  mixed  with  tbi 
fotmer  fluid.  They  aro  more  or  Icte  numcrou»,  as  tbe  tartar  is  barn 
or  Kttt,  or  in  proportion  to  the  ijuantity  of  muL-iiB  that  enters  iuto  itt 
ooiQpoeilion.* 

ORIGIN  Axp  nBpoarrioH  op  sauvart  cxicmxs.  M 

There  formerly  existed  mucb  diversity  of  opinion  a*  to  iJw  aoarM 
wheneo  enliYnry  cnlcnltis  is  derived  ;  but  it  is  now  gatenUly  COOCtded 
that  this  dcIet«rioii9  coneretion  is  a  deposit  chiefly  from  tlw  nliva, 
witli  an  adiiHslur«  of  mucus,  oh  tbe  analyses  of  both  these  secr«(ioiis 
re^'«al  tbe  nocemary  mnteriaU  in  sufficient  quantity  to  form  it.  Bidder 
and  Schmidt  make  tlie  pbospbatos  and  carbonates  amount  to  very  nearly 
one  per  cent,  in  the  xidiva.  All  that  ij  Decc*«iry,  therefore,  is  that 
tbe  »urfiicv«  of  the  tcvth  nhould  have  a  suffideiil  alSiiiiy  for  tbe  !iub> 
Rtancc  in  question  to  cause  a  nucleiu,  which,  when  onee  funned,  tbe 
secretion  continues  until  serious  secondary  e0&ot«  arc  liable  to  raulL 

Id  most  rnrieties  of  salivary  calculus  then  i*  a  uomhlr  mpcra* 
bundance  of  tlie  pbnephatctt  and  earbonntee,  while  in  othen  therv  b 
nearly  forty  per  cvnt.  of  purely  animal  mailer.  Henoo  lb*-  dilTerenoe 
in  action  ujion  them  by  aeida  and  alkalies.  Of  tbe  animal  nintler 
entering  into  tbe  compottition  of  aalivary  calculus,  fibrin,  nnioial  (at, 
and  mticu)^  arc  in  the  larg(^  proportion. 

•  Dr.  Dwlnrllo  rItm  a  loiautt    dotflrlplion  of   Ihrir  appcaninoc  in  Uic 
auniber  of  tbe  llftb  toIqiuo  of  lb«  AmnrUan  Journal  of  Dental  SelcoM. 
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Of  the  esiMence  of  th«  elementa  of  tlie  coropodtion  of  calcalas  in 
ibe  iwlir»  then  ced  be  noquuiion.  C1i«n)ical  analjaesof  tliU  fluid, 
dtroot  ttam  the  gUa<ls,  plaeo  *11  doubt  upon  the  subject  at  rest.  Tur- 
ner, in  ooamenitin};  the  cbomk-al  coustituojita  of  saliva,  meatiutu  boue- 
MUlb;*  nnd  Tiedemann,  Gmelin,  and  8clier«r  have  detected  phcopbatA 
of  Uno,  ns  hu  also  Koderllti,  aiid  uiIh-t  i-benmla  irbo  bare  analyzed 
thii  tiuid.  Thu>  it  la  tixn  ibut  ib«  chief  oartby  oonirtiiucntd  wbich 
cDtrx  into  tbo  fonnatiun  of  ibin  HulMtanci:  are  coutainod  in  th<!  saliva. 
It  may  aloo  vx'm  in  wiluiion  in  tbe  niucttiu  fluid  of  tbe  tuoutb. 

Tint  tUf  dc|Mwiti»n  of  tartar  may  take  jiliici;  uu  oue  aide  of  tlio 
BUMitb  witbuut  a  Niinilar  duiKKiit  on  the  iiiifHuitt!  tido,  furnubea  no  evi* 
dmn  in  ■up[>ortiif  tliodoctrino  wliicli  ba«  be«n  advanc««],  tbat  it  ia 
■n  dxhalation  (torn  tbu  taftillarius  of  thu  muoMu  mcrabnuie  of  tb« 
goiM.  Thn  tiuuuinUioii  of  fixtd  is,  witb  mort  pcrvons,  pcribnncd  more 
an  iiiMt  lido  of  [Im  mouth  thno  on  Ibo  othor;  tbat  thii  function  pre- 
veoti,  in  a  great  degree,  the  accumu  laiion  of  tartar  on  the  organs 
immedtaicly  coooenwd,  b  a  fact  vtitb  whi<:b  every  dentist  must  be 
familiar.  Hence  ild  freiiuent  oollec-iiAa  oa  thA  t«etb  of  one  ajde  and 
not  on  tboae  of  the  oilier.  Aud  tbai  it  is  ascribable  to  this  circum- 
atauca  t#  fltuce|Mible  of  jMditive  proof.  If,  on  the  removal  of  the  tar- 
tar fVnni  tbe  tMth  of  a  perwin,  in  vrbnoc  nmutb  it  liaa  ooUecWd  only 
on  tliv«a  of  ooo  «Ue.  mnaUmtion  bo  anaM-nard  nltogvther  ptrtonatA  OB 
tfaif  lide,  it  trill  not  rraccuniulato  on  them ;  and  if  requisite  nltmlion 
to  the  doanlinMi  of  lh»  twth  on  tbe  other  ntle  bo  not  olwort-ed,  it 
will  Moa  collvct  Ibon,  although  then  teetb  hod  before  remained  free 
frutn  iu 

Apiiu,  it  of^en  happens  tbat  dif«asc  of  a  severe  character  a  excited 
b>  the  (lums  by  tht:  Use  of  mercurial  ciediciiica  and  otli«r  causes,  and 
yet  bat  a  small  <]nantity  of  tartar  n>lks;t«  on  tbu  teelb ;  but  Ihai  any 
onadlliuu  of  the  general  *y»(em,  or  of  thu  nii>utli,  Icmliug  lo  niuke  tlic 
fluid*  (if  thin  cavity  more  viwcid,  proniot4.n  it*  formaiion  in  undcuiable. 
Hun  art,  botrerer,  Mnw  t4)m|>enUDei)  ts  much  mnnr-  fiivomblc  to  iu 
prodociioa  than  other*;  and  it  i«  a  wcll-«tabli^ed  fact,  tliut  lite 
aiaeoiM  membraot  of  tlioM)  in  whoao  moaths  it  accumulates  in  Iiirgtwt 
i|U)uilit;  U  tb»  miMt  irritabk-,  and  Ihe  buccal  fluids  most  viscid.  Again, 
if  it  wtrp  dt-piniitcd  by  tbo  iiiuojiis  fluids  of  tiic  mouth,  It  would  col- 
lect in  birgnl  >iiiaulitiea  on  thwe  tveili  which  are  leea  abundantly 
bathnl  In  thn  saliva;  as.  for  example,  the  anterior  surbcea  of  tlie 
tip|ier  ineiwir*  and  t'uit|itils,  while  lho«e  opposite  to  the  moutlis  of  tlw 
doott^  which  diaciuu)^  this  fluid  iutu  the  mouth,  would  be  lew  liable  to 
deperila  of  tartar  tiiaa  any  of  the  other  teeth ;  whereas  the  ooutrary  ia 
fcoad  to  be  the  caae. 

*  Tuner's  Ckcmlttry,  p.  TM. 


"I 


The  cani?1uBion,  lh«rafor«,  nppMn  to  as  trrmi^tible,  tJiat  this  nnlii 
matter  is  cliiefly  a  nlirary  dcptwit.  and  tskn  plat-r  iti  ihv  litllowin| 
manner:  ll  is  prccipttnlcd  from  the  saliva,  ss  ihb  fluiil  eutcn  Uh 
mniitli  —  Htperiall}'  when  the  secretion  tfl  sluf^sh  —upoo  tlie  sur&ca 
ortlwleelti  Appwit«  the  op«uiiig8  into  tlie  ducts  Imm  which  it  is  poured 
To  tfaete  itt  jmrtjclefl  betwine  aggiulinatol  by  the  mucus  alwuys  fotind 
in  grenh-r  or  Icia  qunntity,  upi>u  ihoin.  IVirticleaner  particle  i*d<?pa» 
itml,  until  it  vometimw  xocuiauUtis  io  such  quautitits  tlint  OMrly, 
tlic  IvKlh  are  almost  entirely  iucrusled  wiib  it 

As  TOgards  tho  poJnUt  of  d»pMit  of  Mlivar}-  cnlculus,  Xh*} 
quantities  are  found  oppwitv  tlte  moutlu  of  tti«  <iuc'ts  of  Hus  eu 
glauda  upon  the  linj^al  surliiOBS  of  tbe  inferior  incisors,  eospidali,  ami 
bieuspids,  and  tlie  buccal  surfaces  of  the  6U|>crior  molare.  The  ni:«lu 
of  the  teeth,  abuut  the  free  mar;;ins  of  thv  gvaa,  al)(>nl  favurablt 
poinUi  for  its  <^lli:inion,  a»  here  tho  ftiUiva  is  lou^r  rvuiinnl  aoi)  its 
caIcnn.<ouit  ingredii'iitii  pTv<-ipttat^d,  than  upon  mure  C-xpwed  |Mr|jt.  It 
first  colloclx  nboiil  ihu  nt-rku  of  the  tr«th  in  Msni-eireular  or  crcsccfit- 
liku  lines  close  i»  tli«  enamel,  umlor  ihf  udp^  of  (hi?  pimt,  anil  a  no- 
flv\i)i  being  uni'e  formed,  it  rnpitlly  encriioobcft  upon  llxt:  cro<rn,  wher* 
it  ix  (t('pc)!>Iie(l  man-  ahiiiidantly.  Certain  varietiei  of  talivMry  cwlmlw 
H<thrr(!  to  the  nt-ekii  of  the  ti^cth  with  Krenl  tenaoity,  an*)  nf\rn  pro);''Mi 
n»  far  n»  the  »|h-x  of  tbe  rrM>i,  until  the  teeth  an*  dvprivMl  of  (beir 
support,  and  tJieir  roots  Ivti  d(Tnu<lci)  nnd  imposed.  Salivary  calculus 
is  novcr  dvpositcl  on  the  flcKh,  but  only  upon  siieh  mhstjincea  as  rep> 
rest^nt  tlie  U^eth  or  form  niiHei,  an  artificial  teeth,  for  example;  It  ia 
eometimcs  deposited  in  the  ducts,  wbicb  may  be  owiu;;  to  a  shiggid 
condition  of  tbe  saliva,  in  a  &rm  knonn  as  ranula,  and  has  li««Q  re- 
moved in  a  mass  as  large  m  a  hazel-nut. 

M.  Rtiborl  presented  to  the  Anatomiial  Society  of  Paris  a  hog's 
bristle,  which  had  been  forced  into  the  duct  uf  WharUui,  duuctjr 
ered  with  a  thick  salivary  concretion. 

From  the  fact  that  salivary  calcului  iKoneo  found  upon  [Mn<whM« 
the  uiliva  cannot  bo  retained  liir  any  length  of  tin>c,  it  U  evirb-nt  that 
it  is  (ome-llm<a  prooipitated  mt  mm>ii  a»  this  fluid  ciitrrs  th«  mouth. 


EPFECTO    OP    BALtVABY    CALCULIIH    CPOW    TUB    TESTII,    OCHS,    ASD 
ALVKOI-AK    rKOC&«HK8. 

Although  iHilivury  calculus  dora  not  directly  act iujurionsly  upon  the 
tul>ttim<.v  of  the  teeth,  hot,  on  the  cootrary,  prMen'es  the  jiurt  it 
covers  from  the  a(;ti»n  of  cbeintcal  n^'eutn.  yet  tbe  effects  of  the  praaeuce 
of  this  HulHtanco  are  always  |)eriiicioUB,  though  sometjniea  more  so 
than  at  others.  An  altered  condition  of  the  fluids  of  tl»o  taoutb,  di*- 
cascd  gums,  and  not  unfrcquently  the  gradual  destruction  of  the  alve> 
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SOI 


oThf  pm/wmra,  aui]  the  looeeiiintc  anrl  Inos  of  lli«  Icctli,  aro  aiuoag  tbo 
ctii  ■  iliHi  n«ult  frxMU  it.     Bui  bi-iii)iw  tbvM,  otlitr  uffi-cU  mn 

oc-— )  )>ni<lucni,  ninon^  whkh  may  bv  eutimcnUiI  tumors  nnd 

*po^I!7  ntcmwiKCit  of  tlu.-  guiUK  of  i,-anous  kind*,  nccrwlit  and  exfo 
lifltioii  of  ihr  NlvcuUr  |)ro<H*tti»(  am!  of  [tortiont  of  llie  mnsillary 
buun*.  iM^iorrliagu  uf  tliu  gumi',  wiuix-xia.  donuig«tn«Dt  uf  tlic  whble 
di|mMiTC  RpiHinttiu,  and  foul  brvutK,  cutarrli,  cough,  diarrhoea,  diseoMfl 
af  variou*  kinds  in  Uk-  maxillary  aotn  and  Doee.  paiu  in  the  ear, 
bcadarbp.  mclaiichulj',  by]>o<.'hua<lfnsiB,  etc.  So  irritating  ia  iu  pro- 
fcoct!  that,  wbcrovcr  it  coiuca  in  coultuit  with  ibe  gumii  ami  alvwli,  It 
cwiMH  tlKtr  iitxwrplioD,  wbit^  in  eome  csm»  may,  at  firvt,  be  iitt«Dd«d 
with  liitia  or  no  iD<»nve»i(?ii<w  to  (he  ptkrtiibt;  while  in  others  coosidftr* 
atib-  inriunimuiioD,  ending  In  Mipptiralion  of  tho  gnms,  nmjr  rvvult.  «x- 
Inuiling  t>i  till-  uiucoua  membranv  of  thd  mouth.  Porioetitix  and  occroen 
iif  UiP  alvnilar  procewcs  are  also  nwultsof  th«  irriiating  nirtion  of  thii 
•ulHtjuti-i-.  Tbo  chnnicter  of  the  ellbeta,  howcT«r,  both  local  and  cou- 
*tiiuiii<iuil,  dc|iends  upon  tiic  tjunntiljr  and  consiiitviKV  of  Ihf  tartar, 
and  opoo  Ifap  tmi|H.'ritmeQt  of  tJie  individual  as  well  ns  tiie  stato  of  the 
gmrrnl  bmlth ;  thti  two  formi^r  of  tlieoe  are  deteinniDed  b;  tlw  tvo 
Utt4T.  (Uid  b}'  th**  aitftitioti  (mid  to  the  dtMilinwa  of  tJte  t«eth.  If 
this  lB»t  bo  profwrlf  ntteiidtd  to,  siilivarj  calcnlus,  no  uiiiUcr  hoir 
^TMl  lhc«>u9l>tHtii>nal  tondt-ncjr  to  ita  formation,  will  not  collect  ia 
Ur)[c  i|iiaDlit)'  u|>»n  the  Uvth.  T)i4i  iaipurtADOC,  therefore,  of  it*  eoD* 
NiSQl  nlM-r\'ance  cannot  be  t<Hi  Mroiigly  inipK«eed  u[K>a  the  luttia^nt, 
M|MH-inl)y  in  tlowe  in  whom  therv  exists  a  great  tcudcncy  to  it«  do- 
(■Mil  inn. 

Thii  iiwih  and  tliHr  contiguous  parts  sufli<r  more  from  ac>ciiinulaiions 
of  till*  tiilxianiv.  tlian  almost  any  oth«r  causci  Caries  is  out  much 
n»nra  <lciitnirUT«  to  thrm.  When  permitted  to  accuiiiulale  fur  any 
'  li  of  time,  tha  guiiw  Womo  to  mortridly  eensitive  that  ft 
L  cannot  bet  uanl  without  cnusing  pain;  con«ec|uenily,  the 
rleauliBHa  of  tlwt  mrmth  ia  not  altompled,  an<l  lhu9,  uo  meauii  being 
tahrm  to  pn-rint  itii  rurmniiim,  it  aerumulatcx  with  ittt-reajed  rapidity, 
until  the  t«-ib,  Koo  after  another,  fidl  in  quick  Hucvesfciau  vicliiua  t»  iU 
(tiMilaftri;!  ravagM. 

It  Hiin«tinM«  not  only  nndormines  the  cooitilution,  by  ounutoning 
(l^hnrgca  of  faiid  matter  from  the  giinu,  and  corrupting  the  fluids  of 
tiwtilth,  hut  it  a)wi  render*  tlie  breiUb  eicertlingly  uiipt<«.'(iint  and 
'■■ire.  Hrj  nausMting  and  difnigreeable  ia  tlie  odor  which  Mn»e 
dtacrfptlona  "f  inriaf  exliale,  that  tito  atmosphere  of  a  whole  room  m 
eonlMunsted  bjr  it  in  a  few  tniuuloi. 
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MAHSBB  OP  EEEMUVCS'O  SAUVART  CALCULUI. 

Tliix  IK  an  opvrntion  of  grt-iit  iii)iii>rliiDOC  to  the  hrnlth  of  the  ei 
alvi-olnr  prMHXHS.  nud  Icctli.  But  Trom  ■  ini8coacq>lion  of  its  natri 
ntluu-  tiiaii  frum  fisiir  of  pniii,  iTiniijr  are  much  oppcwvd  to  it ;  nnil,  doI* 
vritMiirKliiig  the  uiiivcntiil  adtuirution  in  which  dean  and  wtiit«  levih 
an'  hi-ld,  tboy  will  suffer  the  bcuuty  of  these  organs  to  be  dcelntyeil 
nthcr  than  euhmil  to  iu  pLifonuauce.  There  ai*  sone,  indeed,  who, 
though  ecni|)ulouB)y  jiarlicular  lu  evoiything  that  r^arda  dress,  neai 
n«Tenhele«  tocoiigi<jer  cleaalinese  of  the  muuth  u  unworthy  of  aMioft 

For  iho  renidva]  of  laruir  fruoi  the  teelli,  a  variety  of  iuMfuiiienti 
are  iir-ccmary,  which  t>liiiiild  liu  ao  cuiwtmcttxl  that  thejr  may  he  CAiily 
a]>i>li<Nl  to  evtiry  jiart  of  erm-  tootb.  Tliuw  in  common  UAe  among 
dvniiiljirnclitioiiL-niarPiMi  (vry  niinllur  lit  thcirchB]!!!  anil  so  well  Icnowi], 
tliut  wp  do  not  deem  it  necessary  lo  point  out  the  niinutr  difivrcucea  of 
construction,  or  eveo  to  give  a  general  dcscripliun  of  the  instrumeota 
tht^'mwlvce.  The  iustrumeau  should  be  li^'ht,  made  with  ivory,  ebony, 
or  cocoa  handks,  and  ta|>eriD|i  from  a  little  above  the  ferule,  both 
ways ;  and  the  poinlA  of  the  inatruuients  should  be  delicately  shaped, 
in  aa  mdily  to  pam  bi-lnw  tlie  free  ed)^  of  the  gum.  The  sueoew  of 
Aeopanitlon  depoixlii  much  up>n  iIk-  cun-ful  nMiii>riil  of  every  (wrticle 
of  depcuit;  for  which  a  heavy,  clunmy,  or  Uifc-h!adc<l  instrument  is 
wholly  tinniiW.  If  any  particiw  of  Urtnr  ho  suffered  to  remain, 
they  will  irrluue  tlio  giini^s  ^nd  Herw  a»  nuclei  for  ioioicdiatc  iv-aecu- 
mulHiioiiN. 

Dr.  Abbott's  scnient,  ropn?«entod  in  the  follaning  figuns,  are  woll 
adapted  for  romoriog  salivary  ealcuUia  from  all  parts  of  the  t«etb. 
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with  4MM.  C(ini<M)crMl>lo  Uct,  bomver,  b  nccMttfy  to  pw> 
jbm  ihi  •i|HTBli<>i)  til  a  *kill'iil  uiBniirr;  iui,irv  tliitii  luwt  |>vnKiii^  rrom 
iU  B|>parcnl  iiim|)!i(-ity,  itimgitiv.  Thtsckill  eaii  only  bo  iii.'-iuired  by 
pr»riii-«.  TftTtar  miiy  Iw  uken  ftwin  the  outer  iiad  inner  Hirliu«a  <^ 
till-  tn'iti  wiiliout  niui-I)  ilifliculty ;  biiC  ibe  nitnovul  of  it  rrutn  beiwMO 
tiM.-m  !■  niunr  troiib legume,  mu^l  uin  only  be  Btfechxi  by  ineam  of  mj 
ihin,  »haq>-]m)nled  inatnimvDte. 

tn  r*'0)iiv  inj;  tbia  HibMaoce  from  Uie  leelb,  the  point  or  edge  of  th« 
fcaliti({  ttwtnimaat  ■hould  b«  spftlkd  belovr  th«  (IqxMii,  bHvKt-n  it  aiij 
tht;  f^iii,  niicl  {NUMyl  w<-1l  iiiiilitr,  until  it  oumus  in  runlact  with  the  aur- 
tkev  it(  thr  t'Xtth,  will  (be  rmuu  icnk-d  ufT  lu  thu  direction  of  the  cuujug 
odgn  Iff  |[rindiii|{  Burfmoc. 

Cmit  in  oeeemmry  tb«t  the  edge  of  the  iafitninicnt  does  uoi  nm^hcn 
thn  tonUt  fulxtaiiM,  CBpeciatly  tlte  deatine.  bejoud  tho  ei>am«l ;  uid  to 
preMDl  the  {MiMilHlity  of  Ibis,  >ora«  reoomaieud  tlie  use  of  iujrfruntoiita 
fr'  'i  thi<  f<hnrp«dgo  bM  boeo  removed.    AlW  tho  rcmuvaJ  of 

tf>'  I  )inn  urtlie(k(>o>il.the  iulmRicnt  >bould  b?  lii^iiilypiused 

over  the  wirikoe  to  dctwh  aoy  partirl4»  which  nuiy  rciuaiu.  e»pechUly 
upon  iho  Bppruxinuil  uirljict*.  Aftvr  th«  use  of  the  m-hIiu);  in^ilrumoata, 
SimIt  pulvcriied  iMimice  or  eiltix  ehould  b«  ippliod  uu  a  piece  of 
orani^  wnnl  ko  uluipw)  m  to  rcofih  all  |>art»  on  which  tlt«  dopi»il  hu 
cnllrrtnl.  Wh«n.i  tho  Mirfiu«  of  tho  eoumol  or  dtniUne  it  found  to  I»o 
fta^h  «i>d  without  the  nnlMnil  ixilivli.  bIIit  Uiv  umi  of  the  punii<>0  or 
«Ikx,  AfkntumMone  ind  thi-biirntvhermiirboBp|iliwl  with  attvanUge 
awl  a  (Indy  pnlbhed  MirfiKe  obtained. 

SoMral  ■ittinfc*  are  somvtintee  Deoeaaarjr  for  the  otmpletiou  of  Uie 
^^^•nUinn,  «»pevaally  whoci  ihu  Inrttir  hiu  aoeuniulated  in  vory  hirge 
^•atitltlML  In  all  caw*  »f  (hi*  i>r>rt.  it  »lt<>uKl  bo  tint  reniuvcd  from 
bMworn  the  edges  of  the  (cunm  mid  the  neck*  uf  ilie  icetli.  During  the 
iMenrala  between  tlio  wrcrml  oiwrntiona  tiw  ntoiitb  phonld  b«  gar- 
({tad,  aerenU  limca  a  day,  with  in>nw  iHtoling  and  a«(rin|^-n(  wn«h ;  but 
on  (hi«  Mibjoct  morv  particular  directiooa  will  be  givea  in  another 
chatiiar, 

DiirtDjr  tlie  reiaoTal  of  larur  fmm  the  teeth,  the  gatat  oft«n  bleed 
wry  frviOr :  and  when  mnrh  Bwolteu  and  spi>n>;y,  it  may  !«•  well  to 
pront-tte  it  by  hohlinj;  tcpi^l  water  iu  tbe  mouth.  Whvn  the  lover  ta- 
tman  am  luMe,  u  i*  oflun  the  csae,  the  openUon  riiould  be  proceeded 
with  rrry  i-fluliuualy,  and  the  teeth  supiiorie-l  by  iho  fingvr*  "f  the  left 
hand  holiliiiK  thn  jaw,  eapecially  when  die  tartar  is  very  hard  bihI  ad- 
benw  with  i:mt  i«n«city. 

Chimieal  aiieiiU  an  soraetimee  employed  for  tho  romorat  of  wiUrary 
ealnaloii,  <«>pM4a)ly  iiuch  of  the  TeKet«ble  ami  mineral  acid*  a*  ara 
■apjiMpd  tu  bare  low  al&uity  for  the  Uine  of  the  teeth  than  tlio  phoe- 
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phoric  Mwl  with  whtcli  it  i*  ootuUnral ;  but  it  Is  wiireely  n»c«M«r7  to 
■ajr  tliitt  any  u.-id  ciipabl«  of  dWkilviiig  larur  will  act  ii|HMt  tiMac 
orgaiiH.  Ttio  use  «f  nil  nich  igviiu  aIujiiM  he  mmt  Krupuluuily 
avoided.  K^arly  ail  acide,  Ixtth  mitioni  autl  TcgMoblo,  as  haa  b«co 
sliowo  in  another  part  uf  ihln  work,  am  i>nyttilicU]  to  th«  tcetli. 
TlKir  car«lf«8  adtuioistnitidn  b?  phniciaiu  is  a  fruitful  coum  of 
iujun,'  ti)  the  Uxiix.  And  tbt:y  mruiiily  should  form  no  pnrt  of  any 
deiittrrii-«,  ur  be  ia  any  way  ueed  for  the  removal  of  stains  of  any 
fn>tu  ilie  teeth. 


MUCtm  DKl"OetT  OS  THK  TKETH, 

While  peiBoiisof  all  a^  are  subject  to  ilepcyiitti  of  salivary  oh-utiHr 
lliere  ia  a  inui-us  de|>oi*it,  to  which  the  twth  uf  <-bildrrn  ntv  ugKi-tally 
liable,  ill  the  forui  of  a  bruwii  or  n  grr>in  »l»iii,  whivii  hiis  hci-n  crniiivuiiily 
oalled  grevu  tartar.  Thii  tlojiiwii  ix  )fi-ncrally  IouimI  upoD  the  Inbiol 
surfacn  uf  the  front  ttwth,  mon'  is>|H\'inlly  »[iiin  thixw  of  tlio  U]>]>«r 
jaw,  and  variot  iii  uolor  from  a  li^hl  hiu«rn  to  u  ditric  grtvn.  Prom  its 
not  collecting  upon  t)ie  pustrrior  tci-th  and  n|MR  the  lingual  Kurfon*  of 
tliu  inft-rior  fruiit  tcclh  uppueite  the  m<iuih«  of  tho  dui.-t«  ImuIirk  from 
tlie  Hulivur)'  giniids,  tliere  is  ev«ry  roueoii  Ui  conclude  that  this  de|<aeit 
is  not  precipitated  by  th«  saliva,  and  henco  is  altogctlier  dtflcrent  in  its 
origin  fmni  salivary  calculus.  It  u  ^uemlly  considered  to  be  a  de- 
poait  from  the  mucrutt,  when  thia  secretion  is  in  a  more  a«id  condition 
than  is  natumt.  Frmii  ii-  i-tli'ii.-  upim  ihe  teeth,  when  it  u  allo««d  to 
roouiin  on  tlK^ni  for  a  viniiiijiialili?  limi-,  ami  aUii  IVina  tlie  fact  tluil  it 
ia  most  abundant  when  the  niucit*  U  secreted  in  larjfe  quantiim  and 
of  a  docidclly  acid  reaction,  tltcn-  is  little  doubt  as  to  it*  origin  tram 
this  e»-reli<in. 

Thatii  i«  not  dcpni^itml  oil  nil  parti  of  thvuwth,  ivnoreaftoti  fonlfxibl- 
ing  the  corrcctiicw  of  this  theorj-,  whcii  vc  eon»ider  that  the  porti"  upon 
which  it  is  Ibund  arc  those  proicclctl  I'roiii  the  fVii-tion  of  foxd  mud  tfao 
Diuvenicnts  of  the  tont;ue  aod  tiie  flow  of  th«  saliva. 

In  rcg:ird  to  the  elTocts  of  this  mucu»  dcpfwit  upon  the  l«v.ih,  wbile 
salivary  calculus  tends  to  preserve  the  portion  of  tootb  Hubvtanmon 
which  it  is  precipitated,  thU  green  stain  t>o  erodes  tli«  eniinnd  that  d» 
cay  advances  in  the  part  which  it  covins  more  or  loM  rapidly,  accord- 
log  to  the  (|uality  of  the  teeth  anil  the  length  of  time  it  is  allowed  to 
rcmiiii).  The  removal  of  this  mucus  diTpo^it  requires  more  sLilfnl 
niai)tp<.ilntioii  than  that  of  snlivury  calculus,  on  account  of  its  beinK  a 
thin  tilni  entering  into  the  sahetunco  of  the  enamel,  rendering  it  dilH- 
cult  to  detach  without  injury  to  the  tooth  subntaueo :  wberaos  sativary 
calculus  is  dejinsitf'd  in  mich  i^uanlitint  as  to  leave  thick  incrufiaiions, 
which  are  readily  scaled  off  I'ruiu  an  ttDiqjurud  surface^     Where  the 


I  DMtued  hf  ibb  muciH  dcixwit  i»  but  riiglit,  it  omj  be  ninovcd 
hj  Arluunu  or  6u)wrUir  Moaw,  or  by  fiudy  puwd«rcil  kilex  »r  iHinuM 
■tnue  mm)  wml«r  applied  on  a  nUck  <>!'  iiiinl,  fine  graiued  w<iwil,  »uoli  u 
oruure  vootl  or  hickory :  tbc  jxtiiit  uf  ibc  iiicraof  wood  being *o  rurmed  u 
to  wJ«|M  it  wiill  to  the  t'Urfui.-e  t>ii  wbivb  it  ic  to  bo  ueod.  AtW  all  the 
ditoulonitton  is  ivmowd  by  the  means  just  nfcmd  U>,  (he  surfMn 
should  be  wi-ll  burui^kml  witit  a  fUxl  bumi«hcr  and  ii  mIuUoq  of  pun 
OftHilo  or  Kbite  Wiudtor  soap.  Wliea,  buwerer,  the  electa  of  thb  aiu* 
eua  4<>jK)»it  ore  more  sertuui,  the  enamel  not  only  being  dbcolurud  bat 
devply  eiMdn).  it  U  iwnoHary  to  muke  xue  of  the  enamel  cbbel  or  filo 
m  tvniiivn  tbc  iiijiirt'd  xurfaov.  The  i-oHniuJ  cbuwl  ia  to  be  pnrerred  to 
the  file  in  all  umm  wbura  it  in  npplimble;  and  the  plain  nirrace  tliUB 
obtained  thMild  bo  polislicd  wilh  flue  silex  or  piiiuice  etoiM?,  Arkansaa 
or  ttupcrii>r  slonv,  and  tii*'  Iximuher.  Care  is  necessary  in  the  u»e  of 
tlte  mutiiul  chisel  to  avoid  woitndin);  the  »eiglib»ring  eoft  tisfiuus.  To 
eut  Ibe  p<WMbilily  of  audi  an  ncriileut,  and  to  enable  (be  o|)erator 
I  have  pontrt^  orer  his  in^lrtimcitt,  tbo  i'IiimI  aliouM  be  held  firmty 
with  the  hand  in  Hticb  a  niiiDner  nx  tti  allnir  tbc  thumb  to  rat  oo  an 
adjuinili^  UkuIi.  Wlivn  tliv  dcutiix;  in  very  M-nxitive,  aa  »  frequently. 
Um  caae,  a  pn>|>er  agcot  fitr  allaytDg  the  M-nxitivviicM  may  be  apphed 
bom  time  to  tin»e  to  iho  lurtiK^-,  a<>  rb<'  «|>oralion  of  eulung  il  away 
pnoDoda.    (bM  "  Imtintat  of  .S^iuitive  Duatine;") 


CHAPTER  VI. 


TOE  VVmm  OP  T0E  MOnTH. 

IN  tmitiut;  upon  tbo  phy«it-al  rhnmclorUtiiv  of  the  fluids  of  the 
mouib,  It  will  iioi  liu  nuituiiry  to  dwell  at  much  len^tji  un  their 
•fltrto.  vbnn  In  a  nitirbid  condition,  nii  this  cavity.  Coneeming  llieir 
■Sonejr  in  the  production  uf  cariw  of  the  (e«lb,  we  aball  add  ou«  ur 
two  remark  «. 

Saliva,  in  huallby  penofw  hnvinfi  i^ood  eonatilution*.  hav  a  light 
frothy  apiNianntw.  m*d  hut  little  vtM^idity.  luflainmation  of  lln'  gunu, 
IVon  whatever  cauw  |inHluiM!d,  iiK'r<-it«u>  ii«  riccidity,  ami  cauiiui  It  to 
be  lav  fnilhy.  In  a  heultby  niair,  it  is  inodorous,  Boala  njiun  and 
miin  readily  with  water,  Imt  wlxn  in  a  viscid  or  diaea«d  condition. 
It  nink*  and  miit*  with  il  with  diSi<;ul(y. 
irritatioo  iu  tbo  mouth,  from  diaeasMl  gtima,  apbthowi  ulcers,  in 
idoa  of  tlw  mucous  membrane,  the  introduction  of  inurcur; 
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into  tbe  Byst«m,  or  taking  Biiyihii)?  pungrnl  ioto  thi?  mouth,  incnun 
the  How  of  tliU  fiuid,  mid  cuuks  it  tu  Iw  mora  viscid  than  it  b  in 
nuurU  and  healtliir  8tat«. 

In  trentingon  tJie  Bj'mptoinEttoloRyof  «aliva,  ProtSchillniTv,  ** 
•jrmpatiuttic  nlI)>cli<Ki  of  tii«  (<tuuiach  in  pr«{;oancy  t;t  noiDetinics  no- 
Gom[Ktnicd  by  Hftlivation,  vliidi,  in  tiitj  case,  motUjr  tako<  place  after 
conception,  nod  auwelimet  cootinuea  to  Lli«  time  of  ddivcry.  It  b 
alao  obeorvcd  to  occur  in  weakened  digestion,  in  gnslric  caturrli?,  nfytr 
the  UM  or  pjnctin,  in  muiiin,  in  wliat  am  called  alidonuaiLl  ob*tnio 
tious,  iu  b}-pochondria«i«  aiid  Ljnshtria:  eolivatlon  ocours  during  tbe 
UK  ut'  mercury  oruntimoDy. 

"  In  RonHuuDt  xniall-pox,  mlivation  is  a  favorable  siga.  If  it  waae 
before  tbe  niiitli  day,  tbe  prugnosis  is  bad.  In  lingering  intenniiK^nta, 
■niiratloD  ie  tomctinim  critical ;  more  fre^juently  iu  tlicjn:  Bfli-ctioiu  it 
preoedea  the  tcnuiiintion  iu  drupi;.  ^H 

"Diminution  of  the  etilivary  eccretinn,  and,  in  conaequonce  of  thiP^ 
drymw  of  the  mouth,  is  peculiar  to  the  coinmeacement  of  acote  dis- 
ease, as  also  to  the  hectic  fevers  occasioned  by  afliwtioos  of  tlie  ab- 
vdominal  organs.    If  the  flow  of  the  saliva  atop  suddenly,  tli^rv  b 
reaaun  to  appruhcud  nn  afli.'dioii  of  Die  brain. 

"Thick  Tii«-E<t  suliva  occur*  under  the  same  cimimstanecs  as  tbe 
diininulion  »f  the  wtlivary  M^crction,  <«pecaa]l]r  In  imolUpox.  typbn*^ 
and  in  hectic  fevers.  It  is  thin  in  ptyalism.  In  gastric  dt*ca*<«,n  hen 
the  liver  participates,  it  becomes  jcllow  or  green;  by  the  admiicture 
of  blood  it  may  assume  a  reddish  color;  in  pregnant  or  lying-in 
women,  it  is  sometiiues  milky ;  au  icy  cold  saliva  was  obsen.'ed  by  tbe 
author  in  fsceache. 

•'Frothy  saliva  frnm  tlic  mouth  is  obtervcd  in  apoplexy,  epilcpty, 
hydrDphiiliin,  iinil  in  hystcrieid  piiruxy»ms." 

Dr.  Bt-II,  of  Philadelphia,  in  a  note  to  the  work  from  which  we 
biive  just  quoted,  says,  "Acid  ailiva  is  regar<icd  by  M.  Doimd  as  in- 
dicative  of  gastritis  or  deranged  dif;estion.  Mr.  I^aycnek,"  bo  ob- 
Mrves,  "on  the  other  hand,  infere  tVom  uuiuorous  cxix^rimpnts  on 
hospital  patients  thut  the  snlira  may  be  acid,  alkaline,  or  netitnU, 
when  the  giL>tric  phciiomcnit  are  the  ftnme.  In  general,  Mr.  L.  tv- 
marki^d  thiit  it  w«s  alkaline  in  the  morntnc:  and  acid  in  tite  evening." 

We  have  had  occasion  to  obwr^'c  thnl  the  a<;id  i)uality  of  ib* 
saliva  wan  more  apparent  and  more  common  in  lymphatic,  mucvus,  and 
bilion?  dispo<itinn«,  than  in  sanguineous  or  in  Bangui oco-acrous  persons, 
ami  that  weakened  or  impaired  dig«8tion  always  had  a  tendency  to  in- 
oreaac  it. 

M.  Delabarre  enys,  "  When  this  fluid  "  f  the  saliva)  "  has  remained 
in  the  nioutb  some  moments,  tl  there  obtains  new  propertiee,  accu/d- 
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liif  to  enrh  tixlividual's  constitution  nnil  tbc  integrity  of  tlie  mucous 
tBetnhniiH',  or  surae  of  tli«  jurts  wtiich  it  cuvcm. 

"In  tulijivt*  who  eiijoj  tlie  lirot  liealili,  wIkmc  *lom«cfa  «ii>l  Inngi 
mn  uiiini|win!i1,  thv  »nliv«  apprani  vvrjr  K»roc,  but  tht4  i«  bvcauM  it 
psMci  into  th«  itoniub  BlmiMt  a»  mod  u  it  i*  fiirDbhmi  bj  ihu  -tlaDda 
UuU  McrolA  it.  It  onljr  rrmxins  loug  cnoui;li  in  tlic-  mouth  to  mix 
with  a  Btnall  qiinnlily  of  mucus,  nnJ  nbwrb  a  certnia  portion  of 
Uraoaplrarlo  mx,  to  rvodcr  it  frothy. 

"  On  the  oilier  band,  the  saliva  of  an  individual  vhoee  mucotn 
*y*tnn  fnniUlKs  a  Iar):«  quantity  of  mucut,  ia  itringy  and  hoary ;  U 
but  Fti);iitly  eharsed  vilii  oxygen,  containa  a  great  proportioD  of  aaofe 
and  aulpliur,  and  stains  silver." 

Inrruued  redness  and  irriubility  of  tli«  niuooua  nonbrane  of  tlie 
tnotitb  b  an  almost  inrariable  aocompanimeut  of  general  acidity  of 
tbcM  fluid*.  Kscoriati»n  uiid  nfihlbous  ulcvra,  and  bleeding  of  lh<> 
gums.  alM>.  fVci^urnlly  rv9>ult  from  thia  condition  of  (he  falivnry  and 
numtu  wviWioM  of  llib'  <'nvily. 

Aniifi'sia.  InnjpKir.  p^^M>riil  dcprewion  of  fpirit*.  hrodnrhp.  dinrrhtsa, 
and  rapid  dtx-ay  of  (bci  ttxih,  aro  very  common  among  pcnoiis  habitu- 
ally sohji-rt  lo  gn-at  Ti«HdttT  of  (he  buccal  fluids.  Ft  h  likewisa 
aatoog  •ubjtK-ti>  of  llii)<  liind,  and  pHrtimlarly  when  the  viK-tdity  it  so 
gnat  ■•  tn  rnnse  da  mm  in  cm  of  llic»o  trcrelinn*,  thnt  iho  green  dis- 
ooluratiun  of  tlw  enamel  of  lIm>  tceib  is  rauet  fmiucnily  mvt  with. 


CHAITF.H    VII. 


niB  MPS. 


THK  (ndkalloni  of  tbv  ]ibyiiii-n]  (-luimptrri«ti<«  of  the  lip*  aro 
mors  geooral  Ihuo  loi-al,  and  the  oWn-ntiouM  «('  Loliirifue  and 
OnUbarre  un  Ibis  Kibji-ct  Icuvu  little  to  be  added.  We  eunuot,  there- 
(ura.  do  much  more  tliaii  repeat  what  they  have  Mid. 

'~      '  '■*,"  sayv  Dohihnrrt*. "  preswt  biaritod  difli»ren<-e'  in  dilTerent 
C'l  t'K.     They  an  tbiek,  red,  my,  or  pale,  according  to  the 

qnaliticp  of  th4>  blood  tluit  circulau*  tlirough  thi-ir  arteries." 

Flrmuew  of  ilie  lipa,  and  a  pale  rose  col'>r  of  the  mucoiu  mcRibrnoe 
that  covers  ihctn,  uni,  octvinllng  to  IlAfvri^ic,  imlicativo  of  pure  blood, 
a»d,aa  a  p<Mur>]uriiec,  of  a  good  oumrtiinlion.  UnlntM  of  tlie  lip*, 
dnapor  than  that  of  tlw  )>al«  pme,  is  aim  mentioned  as  one  of  the  sigaa 
of  t«ii|piineo«nRxia  blood.  Hoft,  pale  lips  are  indirative  of  ly»- 
plntk»«enHu  dijpositiuiM.    In  thaw  aubjecu  the  lipa  are  almost  en- 


208 


THE    LIPS. 


tiraly  without  color.     Wtiea  tbcre  is  ■  aufflcieticy  of  bloo 

ar«  tiiiD,  thougli  variable  in  color,  at-'cordlug  to  the  pmloimuiuicjr  ti 

the  red  or  eeroiu  purta  of  fliia  fluid.  ■ 

Botli  lianIii«M  »□(!  rediieHfi  of  (be  lijM,  uid  all  tlie  aufi  [Mirt*  of  tm 
nioutli,  are  eDuaivruleil  amuiig  (lit-  xigiu  of  {)letbonL  Softiuae  of  tli« 
li|M,  vriibnut  vlituigo  of  color  in  tltoir  mucoua  mcmbnuie,  U  8pok«a  of 
by  Uie  liwt  autbor  a»  iiiilieutivo  of  dcJk'imoy  of  blood ;  and  softaeta 
nitd  rvdiicw  of  the  iniicou«  mviiibruni]  of  tbo  li|i6  aro  s'igaa  tiiai  tlia 
blood  is  email  io  ^uaniiiy  and  singuiiico^croua. 

Dvficicnc)-  i»  the  red  wrpiuclce,  and  io  the  nutritive  qualiti<»  of 
th«  blood.  i»  evidenced  by  th«  vtaiit  of  color  and  bofln&ai  of  tin*  lip*, 
aim)  i^nvral  palenees  of  tbe  mucous  roecnabrBiw  of  thv  wbolo  moulh. 
"The  fliiida  ooutain«d  io  the  veanHt^" t^ya  Lafuri;a«,  "iu  foriiia  of 
aiueniia,  yield  to  the  sligbtot  preamn:,  and  leave  nothing  bctwcea  the 
fin;i;ere  htit  the  akin  and  cellular  iL-eiue." 

In  n^niurking  upon  tlie  ntgun  of  tin.'  diOtircnt  qualities  of  th^  blood, 
thu  nlwvn- mentioned  author  uun'itx  that  the  cxMistitation  of  children, 
about  nix  yean  of  age,  twnnoi  Ik-  ditHinguiihod  by  any  univereal  cbar- 
lu.'t<;ru>[i[- :  but  that  the  lips,  an  well  as  the  other  parte  of  the  mouth, 
constantly  bciuken  "the  quali^  of  blood  and  that  of  the  fleilt;'* 
and,  "  cjiiii'i.-citiviitly.  thi^^y  pri>claim  health  or  disease,  or  the  a]>pnMcb 
of  a«tlivnic  and  udynamiu  difturdcn,  which  tho  blood  cither  cau*»  or 
aggravalcti." 

A(^iii,  he  observes  iJiat  the  blood  of  all  children  b  "  dupembonil- 
anlly  »er»iiit,"  but  that  il  is  redder  in  those  of  the  Beeoui)  coiMlitotioa 
than  iu  thiue  of  any  of  the  others,  ainl  that  this  it  more  distinctly 
indicated  by  the  c'olur  of  the  lip*.  "  This  iiuality  of  the  l>luo<l,"  aaya 
he,  "  »  ntoGcsary  to  di»po»e  all  the  purls  to  elongate  in  their  grovth. 
Wbco  the  proportion*  of  the  constituent  elements  of  the  blood  ar« 
just,  growth  is  accoinplUhcd  ivithoui  diBi^ase.  If  the  proportions  art 
olherwi^  than  they  should  be  for  the  pr&crvation  of  the  health,  or  if 
one  or  wore  of  ila  elements  be  altered,  health  no  longer  exi*t»,  gronth 
is  arreslttd  allogetJier,  or  is  performed  irregularly.  The  nutritive 
matter  a  imporfeet,  asnimilation  it  prevented  or  irn[i3irc-d.  On  tbe 
otlierhaitd,  iu  diMlntegration  dccomjmttcs  the  patient;  if  death  doea 
not  sooiK^r  rcxult,  it  will  consume  him  by  the  lesion  of  come  vital 
organ." 

The  cbnugM  prodtiocd  in  tho  color  of  tbe  blood  bj  organic  dcraoj 
mcnt  are  nt  onco  indicated  by  tho  color  of  the  lipik 

The  ai'c-uracy  of  Laforgue's  obwcrvatioiis  on  the  indioationa  of 
phycioal  characterislica  of  the  lips  has  bueii  fully  confirmod  by  sut 
qn«nt  writers. 

"The  secretioQ  of  tbe  lips,"  says   I'rot  ticbill,  "has  a 
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fttid  profctKNtio  iujKirt  tn  thai  of  llic  tooguo  uhI  gums. 
Ikfj  beoon*  drv  in  all  fi-wra  nod  in  ipiMiiodEo  p•nx}>nl^  A 
miuxHU  wkltN  <.-o<itiu{;  i*  a  xi^a  of  irriuilioii  or  iiiBuumntioii  of  ihe 
bitartiiw)  c«iuU;  MCionliu)!l.v,  itiis  CMitui];  u  fuuiul  tD  mucous  ob- 
atnii-tioiu,  in  guittric  uu<i  ioUruiiltuit  IVvi?n>,  iii  diucimw  fever,  Kod 
Iwl'ini  K  ){t»iiy  ]Mr\>xvi<iH.  A  dry,  l>ruM-D  onvting  of  tbv  lips  ia  *  ugn 
af  wIliquNlioit  in  caiiMn]u<TRc«  o!  tyjiliuH  ufliKCtioas;  it  i«  ncuurdini;)/ 
obpoTTMl  in  ty|iliu»,  iu  |ruini|  Ivwr,  iit  ucuU)  exwitheiiiaU,  aud  iuduqi* 
OUU-NM  irhit'li  liavu  bvruiiiv  iicrvous." 

Tlio  lip^  li<tw«ver,  <)<>  Dot  pr<!Miii  so  |;r«at  ft  rari«ty  of  ftp[MiLrai]c« 
M  tli>iH<  iif  olli«r  j*n»  I'f  the  m»ulli,  for  ili«  rvosuD  Ihai  tlx;^  art 
Diit  i»  mUjtxt  to  local  dtamnra) ;  bill  lh«ir  general  falbblugioil  indic» 
tiooi  UK,  perhnp*,  quitw  ■•  decided. 
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rlUtK  appcanitico  of  ihc  tongue,  )M>th  in  licnith  and  diiteaac,  I#  r» 
X  R«rrl'-il  by  |iliyiiiciuuB  u  furni«biiig  more  correct  indicatium  uf  tlis 
■tabi  of  thn  nuelilutioii  and  ftefirral  benllb  Iban  anyof  tfa«  otlier  jiaria 
of  the  mouih.  It  in  luaertnl,  liowe\'er,  by  othfrs,  and  bf  ihoM^  too, 
iriw  havo  thn  very  IraM  n|)]irirtunitiw  (or  ins|>ei:liDg  tbe  variota  puts 
of  tU»  oavity,  thai  tbo  lipi  and  gums  ftinii»li  us  niiirk4>d  and  n-liubla 
li)'7'  iwt  th«  longitc.    That  tlii;  Ktntn  itn'I  inalityof  Ui9  blood 

nil'  .ulily  BM^rtnined  by  no  examinniion  of  tbeae  fmiU  m  bjr 

thai  of  ihn'  tongvr,  is,  we  belivve,  undeniable ;  bat  tbat  tlie  |Hitholof^ 
icn'  '  ''  n  i>r  the  body  caa  be  inferred  ta  a  qncation  ira  leave  for 
oil  id^-. 

Si  far  an  tbo  qtiality  of  tlio  bIoo<l  an<l  tlie  U-miuTamriit  of  the  hiI>> 
Jtrt  ar«t  imlicaiiHl  by  the  ctAor  of  the  tnngno,  the  prc«.-ding  remnrlu 
eomvrroing  thn  lip*  will  Iw  fimnd  applicable,  tbe  one  being  as  much 
loJIufituxil  Ity  ibeni  as  the  ntlier.  It  will,  tbsnfbre,  be  mmoccMWu-y  to 
neapftulalo  wluit  ve  Itara  before  said  a  poo  the  rabjecL 

Ttiv  rififu  pntduecd  upon  the  muooiia  mombraoe  of  tho  tonjrac  by 
di-  xiy  other  part,  nr*-  Mid  to  Iw  aiialo;{out  to  thoao  prodorod 

(HI  .  ml  inlt^mcnl.    B»,  aI*o,  are  ibe  cliangea  of  Its  color,  oon- 

tfaWnee,  hiunidily,  and  tvmperature  jiimilnr  lo  ihoee  of  the  tdcio.     We 
M«  tilcwW  i<dd  that  tbr  <-hanu:i«  of  lU  coating  agree  with  Ihe  annlo- 
fpim  i'haupw  »f  (he  |>mpimti>in.  and  thai  thwo  pbenomeoft  on  note 
deddld  in  wwie  than  in  chronie  adbotioat. 
U 
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But  the  dkgnoilic  iind  prognoatic  iDtlicatinns  of  the  bingqe ' 
ncconliti^  til  tht!  tcmpcrflm^nt  nnd  votiftilutional  |>ivilUjM>«iti>in  of  1 
iDcliviiliiiil.    Th<-  p)iy»i<'i»ii  bIiuuIiI  ac<iuaiiii  himiM^ir  uiili  ib> 
HitcM  ill  )i<-jil(Ii,  to  bi>  nbtc  to  dptermiDe  correctiv  ita  iixlicnitoni] 
dtwin»c.    Hv  «hoiili]  likcwin  infunn  binuelC  of  the  vhiuigoi  proHu 
in  its  npp(«ninci>  by  wrtain  morbid  condilioDS  of  iho  \x>dy.    In ! 
Bubiecte  it  is  always  sliRliiIy  furred  and  rather  dry,  mpnriatly  n«r^ 
root;  in  ntliera  it  is  always  cIoud  aiid  bumii] ;  in  socnc,  again, . 
always  red,  and  in  otiiere  pale. 

Prof,  ^bil)  divided  the  signs  of  tho  tongue  into  objiKtire  loi 
8ul>je<:tiv«.  "  To  the  ohjovtiip'O  belong  tho  changes  of  siio,  fbmt,  oon 
sbteoM,  (rolor,  tvni[MTutiire,  «orn-tion,  and  of  power  and  direction  ol 
motion ;  mud  to  the  subjective  belong  the  anonutinu  Kns&tioM  d 
tosto." 

In  eDuraprnlinf;  Uie  patho^oomonie  rigiu  of  the  tongue^  llii*  suthoi 
Bays  that  hypcrtrapby,  iiiflninmation  or  cmigmlion,  may  ocnuioQ  lb 
enlargement;  and  Ihut  iiiflHininutory  swelling  of  !t,  wln-ti  ariiiiag  from 
aeute  dlHwra,  #tirb  n»  "miginn,  pulmonary  inflnmmnlinn,  nKnJcs, 
plague,  ar  rariola,  yield;  an  unfavorable  pmgnoais.  Even  non-inflom* 
matory  swelling  of  the  tongue  is  a  dangerous  phenomenon  in  acatt 
diseases,  especially  cerebral,  which  are  combined  witli  coma.  If  it  be 
the  consequenoe  of  mercury,  of  the  abui^e  of  spirituous  drinks,  of  gas- 
tric inflammalion,  of  chlorosis,  of  ayphilis,  or  if  it  occur  in  hytlena 
or  epilepsy,  the  prognosis  is  not  dangerous;  but  the  diaeoae  U  alny* 
the  more  tedious  where  the  tongue  swella  tlmu  where  it  dots  noL  ll 
i.i  enlarged,  aloA,  by  <legfncrt«rcnce  and  canoer.  ■ 

"  Dirniiiuiion  of  (be  f'aAt  of  the  tongue  talceA  place  irbere  th«rcV 
conoiderablccmacifltiun.  In  this  caJW  it  continues  aofl  ami  movable. 
If.  in  acute  etnte*.  the  tongue  becomes  smnll.  and  U,  at  the  Mme  liine, 
hard,  rctraclcil,  mid  pointed,  tho  irritation  is  ver}'  gn-at  and  the  prop 
no«is  bad.  This  sign  occurs  more  especially  in  typhim,  in  the  orinital 
oholera,  in  inflamniatton  of  the  lungs,  and  in  acuU-  cerebral  afloctioDK. 
In  hysteria  and  epilepsy  tJiis  phenomenon  has  no  unfavorable  import," 

Internal  maladiw,  he  ny*,  seldom  cause  the  form  of  the  tongue  to 
change;  but  Ihat.  the  simplest  change  ari^^ing  from  chronic  irritatioaa 
of  the  Kt'iToaeh,  chronic  dynjiopna,  and  aeute  exnnthenmla,  is  cnlar^ 
niMlt  of  lU  papSUx^  In  c<um»  of  protracted  dyspepsia,  the  edges  of 
the  longtie  sometimea  vmck,  and  in  pamlyiiis  and  epilepey  it  becomea 
elongated. 

In  acute  dlteoAes,  a  snfl  tongue  b  a  favorable  indication;  and  flac- 
rldity  of  it  is  aymptimial.ic  of  debility. 

Humidity  of  the  tongue,  h«  tells  us,  is  a  favorable  aign,  and  lliat 
drvneet  of  it  ocoun  iu  a«ut«  or  violent  inflaminationa  and  irriMtioiia,. 


luii)  mnn  jnrticiiluriy  irbcn  seated  in  the  int««liDitl  caoal  aod  r»pirft- 
bin-  orgue.  "Tliui  also  happens  ia  diairhwa,  lypliuH,  pueuinoitU, 
puigTvae  of  lh«  lung,  |>lcuritiB,  peritonitis,  enterilU,  cutarriitu  giu- 
Ui>-tM,  i;ailrili:s,  iiiflunntauoa  of  }oinU,  etc    Atuoug  ibe  biglier  dcgroes 

linnrM  111-  fuunKirniiw  the  roti;;li,  (he  fbnured,  and  burnt  tongv*!,  in 
lifhin^  ttill  inoru  uufavontMe  iudiiiitjous,  uHuriuiiij;  uii,nt  ihc  umi.' 

ir,  tliiu  if  thmo  bo  tiol  accomjMuiteil  bj  thirst,  tlicy  profrDontirntc  • 
irmiiiatiuH,  The  nbctumctit  and  crWiii  of  the  disease  is  indicntnl 
kmiftii'  tKvomlng  moidi." 

Dr.  Bell,  of  Pliiliuldphiu,  in  a  n^to  to  Prof.  Scbill'a  obivrvatioiu 
on  tlw  tongtio.  Miy»,  "  A  rough  and  drj,  and  wen  furred  tongue  a  mod 
ia  lOfDO  dyspeptic  itcrRoas  who  t\tx[<  with  thu  month  opvn ;  and  aU 
thougfi  it  iniiicnies  an  irritation  of  tho  dig«etive  organs,  it  u  not  a  bod 
anfttty."  Bilioua  persons,  not  unfrei^aently,  though  not  troubled  wilb 
nay  runniftifit  symptoms  of  gastrio  or  inteelina)  demtgement,  or  any 
otlirr  apparent  functional  disturbance,  have  a  Airred  tongue  in  the 
morning. 

PalciMn  of  tlie  totifpic,  ny»  Prof.  S<-hil1,  i*  a  lugn  of  a  seroaa 
cnodilion  of  the  blood,  of  (.■liI»roKiK,  of  grvat  low  of  blood,  of  chronic 
dinrdcm,  of  dtiklng  of  \hv  i>tn-ngih  in  anite  maladi<^  nMuniiog  a 
"  nonoM  fiirm,  mi  typliiM  and  Kiirlatirm  nialij;na.  It  in  nUo  found," 
mj*  hv,  "  ill  <'nterilu  and  dywntiTy,  wlu-n  but  Uulo  fcvtsr  >»  present.'* 
He  lufvn  fruoi  this  that  iink-ntwi  of  the  tongue  is  caufed  by  thu 
"drawing  of  tiiefluidiidownwnrd;"  l)Ut  it  i*  oftfu  otmervtMl  in  pptvotu 
«ho  rnjuy  tolvmlily  good  health.  Lymphatic  tlltpoeitionti,  as  hiu  been 
bvfnra  nimarkeil,  uro  ]>ocuIinrly  «ubjcct  to  it 

A)^ia  be  obMrreR,  that  n  very  re<l  tongue  is  indicative  of  "  violent 
inflnmouUioa,  mostly  of  thu  iniajtiual  canal,  but  aliM  of  tlie  Inu),'4  and 
ptwrynx,  alao  of  acute  eximlhemata."  He  regards  the  pro^noai^  as 
bad,  when  a  furred  lon^iie,  "  in  acute  diaeswa  of  the  intestinal  canal, 
benm«  dean  and  very  red,"  if  the  change  ia  not  ac(H>mpaDieil  niih 
Ibe  rrtitni  of  tbe  palienl'ii  etrenglh.  "But,"  lie  contjuuca,  "if  the 
dvliility  in  not  corfeiderable,  and  the  Umgue  beeomeA  clean  and  very 
ml,  whiU-  ntlicr  fubrilo  sympdHus  continue,  a  new  inflammauon  may 

(ucpMled."  liut  even  in  altections  like  iheM,  the  r(>duvM  of  tlw 
■e  b  always  more  eonaMeraMt!  in  aanguincous  than  in  lymphatic 
or  lymphatti-o-acrou*  subjcctv,  oo  llial  iu  forniiug  a  progno*!*  fro^n  this 
■II-  '  'tiK-iii  of  the  individual  ahould  never  be  owrlouked." 

1  iih  the  iti-!irripi!oii  of  tbeaigDSof  this  organ,  lioanya, 

'Tbe  tiTAgun  tip(<umr«ablBckIi>hrcdnnd  bitiinh  red  in  all  acriou*  dimurth 
of  iIm  citriilotlon  and  rwpiraliim,  a*  alfo  in  aevone  dlnMurs  of 
lung>  and  hran,  as  cntarrlia,  au0bcaii>iii».  anihma.  extensive  iuBum* 
taatiuna  uf  tbe  lungi,  cardilla,  Aiiatio  cholera,  confluout  tioall-pox. 
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as<l  putrid  IVrcn.  It  tinioniM  liliick  nnd  lirij  in  caxce  of  ritiatioa  of 
tlie  blood,  more  mpcdally  in  wnirvj'.  nt  tliu  setting  in  of  gangrene, 
and  io  plitliisiv,  when*  deatb  u  neitr  at  buDd." 

Among  the  di»eae«e  ntcnlioned  m  giving  rim  to  an  increase  of  Ifaa] 
t)-m|)eralure  of  the  tongue,  arc  glowitiK.  rtolcnt  internal  inflammBiton. 
and  lypbus  fever;  and  coldnew  of  thiii  org^in  if  ubwrved  to  lalcv  |iliii'u 
iu  Asiatic  ctto)«ra,  and  at  the  approach  of  dcntb. 

The  Higiis  from  the  secretion  of  the  too^e  aro  tbiu  enumcnird  :  A 
clutii  and  moist  tongue  are  bvorable  iadtciiiioDB,  but  a  cleui,  drv,  and 
rod  tongue,  as  seen  in  eiow,  nen'ous  fevefs,  acute  cxautbvinuui  and 
plague,  are  bad  auguries'.  A  furred  or  coated  tongue  h  utid  to  occur 
chiefly  lu  intntiiiid  itinorden,  dbcascs  of  the  lungH,  »kin,  and  in 
rheumatic  uflcction*.  Tin;  (wntinji  h  said  to  vary  in  "  color.  thickne!>-i, 
adbenn«e,  and  «xi«nt,"  awl  dilTiTcni  kindit  of  M^ercliou  from  the 
mucous  m«nibraDo  of  this  organ  arc  mvntioiu^d  an  ocvtirriiig  in  diflvr- 
cnt  diseases,  and  it  should  hare  been  odiled  in  the  »amo  diseaso  in 
d  liferent  temperameats. 

Al^er  describing  tJi«  various  kinds  of  coating  on  the  tonguo,  to- 
getb«r  with  their  respectiro  indieatioDs,  wbicb  it  is  not  neceiiKary  herfl 
to  vDnmcrate,  the  occum-nce  of  faUe  mciuhranca  and  puNtidiv,  result- 
ing fmni  jH-ctiliur  fonu-t  of  mucous  secretion,  are  next  moiilioiiod.  Tba  | 
former  itbuw  thc»iM:lv«A  either  as  small  white  pointa,  or  large  pntcbos 
and  sometimes  they  are  Mid  lo  cnve.lup  tlte  whole  longu«.  The  color 
is  "sonictimw  while,  «tim-lini««  yt'lluvr,  and  »(inn-timc»  red,"  and  iba 
greater  the  surface  covi-n-d  by  thvni,  iho  nii»re  iinfnTorablc  is  the' 
prognosis  regarded:!.  "  Pn^lulist  on  the  tongue,"  Miys  our  autlior,  "  aro 
eometimes  idiopathic,  but  in  mort  case;:  symptonintic.  Tbey  are  eithi<r 
distinct  or  confluent ;  the  confluent  arc  the  worKl.  Those  which  ana 
liardisii  and  dry,  and  also  iho»^  which  are  blue,  and  those  of  a  blackish 
appearance,  which  sometimes  occur  in  acute  diseases,  are  of  on  un- 
favorable import."  On  Ike  other  hand,  tho«e  which  have  a  whiti^li, 
M>n,  in'iii.t,  and  »cnii-tran!<]iarent  appearance,  are  Ic!«i  unfnvomble,  and 
when  the  aplithn,  or  eruption,  are  reptated,  it  port-ends  a  longer  con- 
tinuance of  the  malady.  The  jtuvlules  or  aphihic  arv  mentioned  aa 
being  frequent  accompaniments  to  the  fi>llowing  diseasea,  namely, 
gastritis  catarrhs,  enteritis  metritis,  dysentery,  cholera  infantum, 
peritonitis,  intermittent  and  typhus  fovers,  pleurills,  pncumonin,  and 
the  third  stage  of  pulmonary  consumption.  Their  prngnwis  l*  mttl  to 
be  favorable  when  "tliev  appear  with  critical  di^chnrges  after  llio 
aoveuth  day,"  an<l  unfavorable  when  they  occur  as  a  on^Hjticnce  of  a 
general  sinkinj;  of  the  physical  powers  of  the  body. 

But  it  lA  uiineceesary  lo  enumerate  all  of  the  pathognomonic  indi- 
catloiia  of  the  various  morbid  phenomena  dcticrihed  by  seniciologists ; 
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Wft  hftTO  notirifH  more  of  thmn  tbao  wm  our  intention  to  bare  dune. 
Wp  »)ihII.  tlumraiv, coiifluclo  ilip  preMiit  ioqiiirv.by  aia>[ily  obeervlng 
UiKt  the  iitdicutloiw  rumitt)i««l  bj-  th«  plipical  characterislics,  am  oulv 
of  the  Uingae,  Imu  I)V  ibose  alao  of  the  twth,  t)ie  gunis,  mlivan-  onl- 
nilus,  thif  lii<>',  and  lltiid^  of  the  momb,  are,  aa  in>  hnre  omloiivDtvi)  lo 
#haw,  QWcDtial  to  the  ^uetv-efiil  cxt-n-isc  of  the  dutiin  both  »f  th« 
daoial  and  medical  practitiuuer. 


CHAPTER  IX 


THE   DElfTAL.  PPLP. 

THE  pulp  of  a  tootb,  from  lli«  hi^h  dc^rev  of  vitality  with  ithi<^h 
it  in  i^ndnwed,  i«  one  of  the  moett  sensitive  elrueturw  of  tlie  body, 
and,  Itkii  otlirr  pnrb^  h  liable  to  b«coine  the  tu<at  of  various  morbid 
|i'>  '  li.     Ita  autceptibility  to  morbid  tm[m-*<ioii.t  ta  influenced  by 

n  f  ctrcumatauca,  auch  kh  uunpi-miuviii,  hitbit  of  body,  the 

ttat<i  of  tbr  ciiiixllttitiotial  bi-idth.  ibn  cundlliiih  of  the  hard  sinicturoi 
i)f  tl>n  lo(>lb,  etc  A  caiwp,  uhich  tiixler  Homc  circunutuucoi  woulil 
iwit  Ik<  imMluclivc  of  the  iilightdit  dLttiirtxiun',  nii|(bt,  under  olben, 
jtirn  Hm]  f>  active  intlnitimuticin.  with  »ll  it*  [utinttil  and  diiW^reGnbte 
mnnimilaiitii.  Iiutmih-iI  irritnbility  (liy{wr(u*tlK«iit)  may  cxtft  ind»> 
pmdeiitly  of  any  organic  change,  uithi-r  in  the  pulp,  dentine,  or 
vnaiurl.  E»mpl«  ara  ollni  mc\  with  in  rematn  during  gt'»lntion ; 
bui  it  nriitfl  more  fWxjUPntly  iw  a  cotiHcqucDi.'c  of  cariea  than  from  any 
«tbflr  i»»w  connected  with  the  taetb.  Ex-eo  before  the  diseiun  baa 
|Mnifltl«ieil  to  the  oeDtnil  ehaniber  of  tlio  orgiin,  the  pul]>  often  lUounMis 
a  mnat  wiinderful  and  marked  iucrca^e  of  irritnbility,  either  from 
fuiH'li'tiinl  itlt<ltirha»ee  aritiiuit  from  dt.-i:onii)o»iiio>i  uf  thv  deiitino,  ini- 
|wirvr>t  rclalioni-hip  Mwecn  (he  two,  or  from  beiiij;  more  ex|)o»cd  to 
tiMi  ai-lliin  «f  ritrrtial  deleteriooa  a^nts.  Impaireil  digeeUon,  ne  ncU 
aa  a  dirrirdrni)  mate  of  other  Rinctiona  of  the  body,  fraqucntly  pro- 
inert  the  aame  eflvc't. 

Tbr  ■uaaeptibitity  of  the  pu1]>  lo  {niprcasiona  of  heui  and  coM,  and 
of  acid*,  i«  alway*  im-Mti«'d  by  liet^^btened  irritability,  Wheu  this 
•zfarta  to  any  cntuiidemblo  di-[;Tee,  iIm  iner«  cuntart  of  thene  ageuta 
with  tbfi  t<Hith  it  oftm  |itTH)iteiive  of  severe  |)ain,  which,  on  tli«ir  ra- 
il. Ufually  very  aotin  etitwidt«.    Thv  pulp,  hoHcvcr,  may  rt^nioin 

,  tliii  cooditiiHi  for  mixilliit,  and  oven  yuan,  without  becoming  the 
,  of  inflainmalnry  action. 
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Preternatural  eciuibililjr  of  the  dentine,  wtivtliur  in  >  wiind  or  par- 
tially lieoonipoaed  state,  augiuenta  ver^  appreciably  tin-  irritability 
of  tht!  pulp.  Tbeeenaibilily  of  dentine  ii  tomctiines  ki  inui'li  tiicrrwid 
that  th«  mere  contact  of  any  liard  sulwtance  witli  a  jmrt  which  I1&' 
become  exposed  by  the  dfstruciion  of  n  jwrtion  of  the  eanmol,  in  uUrm 
prudutrtive  of  Mvere  pain.  InipnwiioH^  of  heat  ftni)  cold  convi^ye) 
through  the  <^<>Ildtlctttl{I;  mudiimi  of  n  molallii'  filling,  or  through  n  thin 
cov«riii)j;  of  ili-»lin<7.  AH  Hoiuflinic*  hnp|>uR»  when  a  c»ii#idCTable  purtiuo 
of  the  tdoth  ha*  been  uoni  away,  is  a  Terr  fa-rptcnt  caiiM  of  hnght- 
Ciim!  imtnt)ilily  of  the  piilj).  With  il»  »iisriptilMlity  thus  increaued, 
the  iinprwaiiMi*  pruihiw-l  by  thiwo  agcnU  arv  often  a  source  of  inita- 
tion,  and  cvan  of  inflammation  and  Huppuration,  causing  tbe  death  of 
th«-  ciil4n>  crown  and  inner  imllit  of  the  root  of  the  looth.  At  other 
tim«s,  the  irritntinn  is  only  folloned  by  slight  incrcoK  of  va^cuUr 
action  and  an  dTuxion  of  plastic  lymph  over  tbe  alTected  part  of  tlM 
pulp,  wbicb  ia  gradiinlly  convertctl  into  otteo-<tenti»e ;  and  thu*  a 
barrier  a  interposed  between  it  and  tbe  irriinlin),-  a};«:ut&. 

IRRITATION.  S 

The  piilp  of  a  tooth  may  bcromo  th«  »cnt  of  severe  pnin  even  when 
tb«r«  is  no  inHnnimntiiiD.  Tbo  slighlwt  increase  of  va«:ular  artinn, 
when  this  organ  is  in  a  preternatural ly  irritable  condition,  in  pro- 
ductive of  more  or  lees  irritation.  Tb«  pre8mir«  of  tlra  slightly  div 
tended  veesols  upon  the  nervous  liiameula  distributed  upon  it,  al  &uch 
dine*,  u  sufficient  to  cauae  fcreal  pain. 

ImprcHsiona  of  heat  and  cold  are  conveyed  more  readily  to  the  pulp 
irheu  the  dentine  ia  in  a  morbidly  fieuaitivo  oouditjon,  aod  when  this 
is  the  ca.tc,  they  proiluce  a  more  powerful  i^cct. 

The  remodial  indications  of  pain  in  n  touch  arUing  simply  fmrn 
irritation  of  the  ])u1p,  coiuist  in  the  removal  of  the  primary  add  ex- 
citing cuuiwa.  When  pri>dtic»l  by  imprcMinnn  of  httat  aitd  coM  eon- 
veyivl  to  it  through  the  conducting  mcdinm  of  n  metallic  filling  and 
intervening  super qwnsi live  dentiiiv,  if  the  severity  niid  continuanc?  of 
pain  is  such  as  to  wurrant  the  belief  that  It  will  giro  ri-te  to  inflamma- 
tioD.  the  Riling  should  be  removi>d  and  some  non-conducting  substance 
placed  in  the  bottom  of  the  CAvity  bcforo  replacing  it.  If  tJ)i«  is  done 
before  inflammation  actually  ulces  place,  it  will  prevent  aubeecjiicnt 
irritation  fT*)m  these  causea.  Ii  ia  worthy  of  remark,  however,  that 
Ibe  pain  thus  produced  is  in  proportion  to  the  sensibility  of  the  suU 
jacent  dentine.  If  this  is  di»i.rtiycd  previously  to  tilling  the  t»o(Ii. 
llietr  action  upon  the  pulp  will  be  as  effectually  pre\'cntctl  as  by  the 
inter^)oeilion  of  a  non-conducting  sutMtance.  But  in  the  application 
of  agents  for  this  purpose,  there  Is  danger  of  deMroying  the  vitality 


IE   DENr 


216 


ut  tli«  pulft.  Tbo  «n)pl<>ym<TDt  of  tliviu,  hov«v«r,  is  reported  lo  mora 
IVvqtHiilly  ci  pn-vrni  jiaiii  diiriog  llw  reniOTuI  of  caric«  ttiui  to  reliove 
tMj  MlM«<)iii'(it  irrilatinn  from  impreemone  uf  heat  and  cold. 

ArM'hious  v'xA,  oobalt,  chlorUle  of  uuc,  diloruliircn,  and  the  acttml 
itauirr;',  bave  all  been  employed  in  tlie  Lrcaloient  of  Acmitive  dcotiiic. 

The  iir«  of  anwniouaadd  in  deiital  practice  has  hitherto  been  i-hiofly 
coaflnnl  to  the  tlcHlnirtiou  uf  the  vilalilj  of  the  pul|H  of  ircih,  liut  it 
irUI  liKi  dMtrujr  the  Aeiisibilily  of  thv  <lentiiio,  aud  thuit  ciiiibic  tliu 
apvntur  lo  rvmove,  wilboul  paia,  theseini-decooiiMueil  parUof  umui- 
tlvv  cariiiu*  t'Mith,  pfi'fKinitorjr  to  GUitig.  lu  emplojing  it  for  tliEs  pur- 
poar,  b»Wf  iinr,  fin-iii  <-iirt!  ■«  nocuMary  to  previ-iit  lliv  dwlructton  of  llio 
vitality  rtf  ibt>  piilp,  aiid  tho  lojoclion  of  tW  lubuU  of  tlic  dvuilnc.  Thia 
Is  yi'ty  lialtbt  tu  hitpjM-D  wlwn  appliwl  to  h  tooth  of  a  very  (ofl  texture, 
Mpn'tallt'  if  in  ihn  moiilli  of  a  youtii;  p«r(uli,  and  when  tlie  cu-iesi  ux- 
irutl*  nitnrlyiu  ihi^  {wilp-iiuvity.  Tim  aotton  of  arwnio,  throuj^h  tho 
iuU-rvuuiug  bard  otructurca,  on  tlie  |Hilp,  would  *«era,  in  tbe  first 
ItuUnvu,  to  cttUMs  in  Bocne  w»y,  Iho  <tum>in]XMilion  of  tho  rvd  glolwlea 
of  ib«  blo>-<li  whrri'liy  n  pinkivU-purplo  tiu^  U  imparted  to  thu  Mroiu 
portion  of  thiM  lliiid,  uhiih  w  convnyw)  to  trary  part  of  the  dentine. 
AfwnlQ  ia  «lMotb«d  niorv  mpidlj  when  in  aolntion  iban  in  a  eolid 
iorai;  iiift  in  i«-tli  of  a  low  di-grtr  of  deiixity,  or  whortr  the  d^ntiue  ia 
very  viutrolar,  as  in  ihc  caw  of  ymin;;  jiuitirnt^,  its  rflectfi  may  esieod 
Uiruu^U  a  wall  of  Itiiii  tifwue  of  cunf^ideriible  tliiekni'w,  and  ratult  in 
lJ»e  dealnictiou  of  (he  pulp.  When  applini  to  l«-etb  whieh  arc  highly 
oTpuifil,  it«  m'tiun  may  esleod  b^yoiiil  the  pulp,  uud  \K\ng  (alien  up 
by  ibe  cirailnlion  produce  its  peculiar  cflet-t  on  tba  constitution. 

Hut  ihr  upplimtion  of  aiwjiie  to  a  tooth  vt  not  neeewarily  followed 
by  tlifcii  rfi^-l.  It  b  only  in  ywing  penmna,  and  in  tecrih  of  very  iolt 
toxturv,  tiuil  thill  i*  llidilci  to  occur,  uiiIum  |)«'rniitti>d  to  reniiiiii  in  tho 
(uiith  r»r  a  Imig  time.  When  it  is  ui«itl  merx-ly  f'tr  the  purpiKte  of  di*- 
■tnyitif;  Iho  vitality  of  the  turfiu-o  of  tht?  dentine  at  the  bottom  of  tlio 

rliy,  prrfttralory  to  tho  intrcHbictioii  uf  a  filling,  itod  to  prevent  irri- 

ion  (if  ihc  pulp  from  iin|inwi»i)ii  iif  h'lit  ami  iiild,  it  MhouM  never 
lie  pffrmilied  to  remain  more  than  two  boure.  At  the  expirutiun  of 
U)i»  lime  it  ebouM  bo  removed,  and  alb^r  thoroughly  washing  mid  dry- 
ini;  the  cxvitr,  tlie  lillini;  may  be  imrudiiced,  witlHxit  dnn^-er  'if  nulwo- 
i)t  itidu  of  tb<-'  pulp  or  difculiimtiitn  uf  tho  tooth.    Tlie  thirti- 

eii:.  :  :i\,  or  even  tillieth  part  uf  a  grain,  with  an  equal  <iuiiniity  of 
Mlphate  of  morphia,  ia  sufBeioiit  to  apply  to  a  tootli.  It  ithouM  Iw  put 
on  a  d«i*il  of  mfr  cnUon  or  lint  moiali-m-d  with  crooKile,  and  placed 
ilirertly  m|mii  the  bottom  of  the  cavity.  After  ibc  artenie  haa  been 
ajiplinl.  the  cavity  ahould  b<;  eurefully  fillcl  with  wait,  citton  uaturated 
trith  «  auluiloa  of  guu  NunlanKh  and  alcohol,  or  Hiil'a  stopping,  to 
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prevent  the  poKibilitr  of  its  <«i-ap;ng  into  the  month,  aud  to  exdtide 
the  buccal  fluidt.  Wboii  tliti  cavity  is  mi  the  approxiiiml  aurfiuxof 
tlie  tootli,  afMitiuuHl  urcuntr  may  be  obtAJneti  by  juusiiit;  a  ligature  of 
flciss  silk  tbree  or  four  Iirkii  arouti<l  it  and  tyin^.  A  Biuall  ring,  cut 
fnim  th«  i»i<l  tif  a  lube  of  caoutchouc,  placed  on  the  tooth  i»  even  bet- 
U:t  than  a  ligature  of  i>ilk. 

Dr.  Arthur  n-i-oniniOtiil«  the  use  of  cobalt  for  de^troyiug  morbid 
mntibility  of  dnilinr.  He  ha»  used  it  for  several  y(-nn,  uml  hcliores 
it  to  bo  lu  ccrliiin  tn  it«  cHV-cIa  as  arsenious  ftcid.  Bad  tees  linbltt  to  injiu« 
the  pulp  of  the  tooth.  It  i«  the  arsenic,  bowt-ver.  wilh  which  the  cobalt 
is  combiuei;!  that  produces  the  effect ;  but  he  thinks  that  h»  union  with 
the  cobalt  renders  it  less  liable  to  be  taken  into  ihe  denliiii.!  by  absorp- 
tion, and,  08  a  consec|UeDce,  less  liable  to  produce  a  deltrlurioiie  action 
upon  tli«  pulj).  It  ia  used  in  the  form  of  a  browniab-blotrk  oKidc,  re- 
duiwl  lo  a  fiue  powder,  and  applied  to  the  tootb  in  tlieMune  manner  aa 
ftRtL-iiiouit  acid. 

For  tlie  destruction  merely  of  roorbid  M-nsibility  in  Iho  solid  fitru<s 
turwofa  tooth,  chloride  of  sine,  according  (*>  the  author'"  ex|)eriei>i 
tlthougb  tH>Tncw)int  l»»  cerlain  in  itH  clfectii,  ia  .lUjM-rior  to  any  propa-' 
ntion  dependent  for  it*  B<'liv<'  iirOf>i>nt«  upon  the  prtinnee  of  anteuic. 
With  this  Rgi-nt  it  rarely  bappcnx  that  more  than  fivo  minutnt  ara 
required  to  obluin  the  desired  t-fft'i-L  Allhough  a  powerful  enchnrolic, 
U  does  not,  e.s  nil  nr>eiii<-al  preparations  are  littl>l«  to  <lo,  produoe  any 
deleterious  effect  on  the  pulp  of  the  toolh.  It  a  thotigbt.  Itowcvor,  in 
•ome  cases  to  modify  the  texture  of  the  dentine;  and,  in  tlie  ojiioion  of 
matf  praclitionent,  so  much  so  n«  to  render  it  inorr  eiu^ily  acttKl  upon 
by  liwayiiig:  aftencies.  When  first  applied,  it  exciles  a  Kii-'ation  of 
heJit,  followed  by  burning  pain ;  but  these  soon  atibside,  and  on  removing 
it  from  the  tooth,  the  parts  of  (he  cavity  uiiJi  which  it  waa  in  (-ontact, 
will,  in  a  larfie  majority  of  the  eases,  he  found  totally  insensibli-  lo  the 
touch  of  an  instrument.  Dr.  F.  U.  i^almry  relates  a  case  in  which  he 
app]ie<l  it  directly  to  the  expowd  pulp  of  an  aching  tooth.  Tlir  pain, 
which  at  first  was  increased,  soon  subsideil,  and  after  removifig  tho 
ohlorid<',  Ibi.'  tooth  vm  filled  in  the  usual  way,  without  incouvvnicoiGe 
to  the  patient. 

The  chloride  may  lie  applied  directly  to  the  cavity  of  ft  M-nntive 
tooth,  withimt  being  combined  with  any  other  substance,  on  a  litlltr  raw 
ciitlim  or  liut ;  or  it  may  be  made  into  a  pnsto  by  mixing  it  with  im 
equal  quantity  of  flour,  the  moisture  which  it  alutorlis  from  the  attuo- 
spberp  being  sufficient  for  the  formation  of  the  paste ;  or  it  may  bo 
niixtil  with  a  Httle  pure  anhydrous  sulphato  of  lime,  in  an  impvlpablfl 
pow<li-r,  and  tlien  applied  lo  ihe  tooth,  lint  hefliro  this  ia  doii«,  ag 
much  of  the  decomposed  dentine  as  puwsiblc  should  be  removed,  and 
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the  sppllcaUan  nhouM  lie  liHt)  fimily  In  cnnlact  iriih  tlie  part  of  ibe 
isvitf  iipi>n  wliU-lt  it  in  int«>ntl<-d  lu  net.  Thia  may  l>o  doue  by  flUiog 
llic  cnvily,  niiet  it  liM  hr^-n  jnil  in,  with  Kiftened  wnx  or  ruw  cotloii. 
The  rhliiriilr  muvivmniii  in  tti«>to»lb  from  twotolivu  iniiiuim,  or  iiniil 
i1m>  ligniint;  wniutiim  pro)luci<<)  iiy  it  cnuic*.  A  niiigli;  application  nill 
gmorally  Mi^Gcc  to  destroy  tliv  m-iiFibility  of  tltu  wiilbt  of  tliv  ravity  to 
>  ralBriMit  depth  lo  Piwblc  lhco|Mtriitiir  to  romov*-  any  ti-iiiaiiiir><^  pnr- 
Uootirf  dvoiyeit  clentiiii.-  wltliaut  p«iii,iiiid  lo  ulrtuml  tli<- viliUity  of  tJifl 
flnorof  the  mtUy  suffii-ietilly  to  prevent  tho  trnn«ait»ioi)  of  imprn- 
iH  »r  Itont  niiil  cMd  to  tho  pulp.     A  Mcond,  and  even  ii  ihinl  applt- 

i»ii.  Iiiiwcvor,  will  sometimn  be  required.  Wc  kavv  Mons  tvfemd 
Ut  tbv  liiral  action  of  cfalaroform.  It  ia  brief  in  its  dicctf,  and  calls 
far  rvp-iittil  application  iu  a  long  operation,  but  has  (lie  ndvautage  of 
bcinit  Mallj  fn>e  f^)m  tile  poaaibly  injuriom  action  of  une&i«,  cobalt, 
and  chliirida  of  liot!. 

Thr  «(-itinl  oauUry  wot  at  one  tlmo  much  uwd  and  hiffhty  rccom- 
RM>ndt<<l  lir  Froncli  di-nlixlH  in  th«  trattntc-ut  of  wnnitivcdcrayed  teeth. 
but  M  thr  npplication  gBT«  riiH'.  very  often,  to  inflamintitton  of  the 
pulp,  it*  uf  in  EiifrljUMl  aw)  Anifrioa  vw  long  «oce  laid  wide. 

Lnw  potpiit  uj^llll^  mich  aa  pulverized  gsllt^  tannic  wid,  Mr.,  han 
'M'd  r»r)h<>  piirpcMofdeetroyinK  morbid aBtuibility in  trnh 
>  li>  lilliiijT,  nud  aometiimv  with  ffxtd  reaulta.  For  nthrr 
Hp-ot^  UMxl  ill  ohtundio^  Ihe  twiiHbility  of  denlioe;  the  reader  is  r»- 
frrrr.!  (>■  iIm>  <-liapler  on  "  Kiliind  Twili." 

Having  nitticnl  thoac^t.4  usually  «'inployed  fnrdmtmying  mnrbld 
MnnUitity  in  dmlin*,  we  will  prncMd  lo  notice  a  ftw  uf  llie  iM>n-<<(m* 
du<tof»  of  caloric  that  linvo  been  U)«d  for  th«  n«diroplii>bmmit  of  the 
aanie  obti-it.  Amonft  the  Mihnlanew  which  have  bvciiemplovnl  for  thia 
p-1-  '  '.  lubeflot,  jfuOa  pureliit,  HilCt  Hopping,  tort,  oUeti  tilt,  und 

A^hmtoM,  a*  a  itonHTindurior  of  cnlorie,  certainly  pouwei  cvfry 
linit'lr  property,  and  is  m  indcrimrtible  in  n  tooib  w  Kold.  Whm 
for  till*  parpive,  the  pnml  variety  elimild  )>«  ^l<<<ti,'d.  A  i>innll 
pnlld,  miidn  (Vniu  llio  filami-nls  of  tht«  minernl,  plami  In  tlio  buttom 
nf  a  eavily  preriniMly  lo  fillint;.  will  eflbeiually  prevent  irriution  of 
Ihti  pulp  from  iRipnMiious  of  heat  am)  cold.  Tho  cwvity,  Imwi-viTT, 
alioold  l»i  fiml  pn-pi-rly  pri-fmred,  wn»hcd  with  Ippid  wiitcr,  ami  ninde 
perfrclly  dry.  Tli«  lubeKl's  may  occupy  from  one-fuurtli  to  on«-«ixth 
nf  thn  drpti)  of  llie  wvity  after  Ihe  fiUins  ha*  be^n  ioinMluced  and 
r.1-  t. 

\  .yeroft^Kta  per^ha  plnced  in  tbrt  bottom  of  the  ewvitr.pro> 

tfanialj  In  inlmduolut^  the  gold,  Im  no  rlR>ctital  in  prrnn-nting  the  tnuu* 
■britn  of  impnwiMia  of  boat  and  cold  an  acboriot.  and  nui  bo  morv 
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convcniflitly  appluvl.    Them  if,  liovfovor,  n  prcparaUoa  of  h, ! 
iu"UUl'sUo{>p!iit;,"  bvtttir  tluiH  tJic  ^iintiK"  urticlc. 

Cork,  tlifliigh  nil  ifiujill)*  good  nou-ooiiductor  of  caloric.  U  than 
by  aoDH,  aa  it  »  more  duMtruciiblo  thiia  uheitqc  or  gutu  p«r<:)iJi,  to  I 
objedUHUibk ;  l>ut  cul  off,  as  it  iioc<»»urilj-  would  be  in  llii.-  butlus  i 
the  cavitjr  l>en«itb  (he  fiiiia^,  lU  liability  to  undergo  any  cbaii| 
would  ttttm  to  In-  i^iidered  wbolty  impuwible.   It  in  ubjovtvU  to  'n»  i 
that  it  IK  of  H  man:  purou*  nature  tban  f;uMu  pei«hu,  ani]  cannot 
ad«]>t4:d  UK  jnrrfi-ctly  U)  ibu  iiiLiiualitiitivrihc  Sour  of  t)i« cavity.    A 
that  tbcro  ii>  dnngL-r  in  intruiiuciii};  tbo  filling  of  forcing  tome  portk 
of  tbo  gold  throii^b  it,  uiiU-m  a  very  thick  jAttx  be  used.     Oiled  nS 
haa  alsu  been  ilscil  in  some  caees  very  siicccrarully,  but  it  is  not  B«t 
a  Don  •conductor  aa  any  of  tlie  aforii-mentioDetl  agouls. 

On«  of  t)i«  bait  nnncontluclora  in  use  is  tii«  oxy(.-li1oriile  of  tine  io 
the  f'inii  known  an  ot-arlifieiet.  For  the  nii-thod  of  applying  this  ageiH 
aud  also  Hill's  eto]>i>iiig,  the  rcwk-r  U  n-tVmxl  to  th«  chapter  oa  "H^ 
teriaU  Kin]>lnyc<l  for  Filling  Tvcth."  I 

But  a  metallic  filling  is  not  the  only  medium  through  which  impm* 
fllona  of  hi'Qt  and  ti)ld  are  conveyed  tu  tlieilentwl  pulp.  Wh-p  tli9 
dentine  on  the  coronal  extremity  or  side  of  a  loulb  bcruniea  very  thin 
from  IciSB  of  snl)«taiice,  occasioned  by  nieehnnical  or  cbcmical  abnt- 
diun,  by  tlu-  live  iif  the  file,  eroaloii,  or  other  caun>,  the  {Kilp  EometitOM 
bceunii-s  [itiiiiftiHy  Bii»('i']itible  to  the  aeiion  of  th«8e  agenta.  Low  of 
eit))i>ti)n(-i-  fri'iri  any  of  thi-Ht'  cau:ica  is  also  often  attended  by  exalted 
BcnHihility  of  thi;  cxprMtd  d^-ntiiic;  and  when  tliii  is  (he  ca».-.  tbo  mb- 
tact  uf  acidii  with  it  !•  prudiictiva  of  more  or  leu  pain.  Niitiirr,  how 
ever,  iMiially  prevent*  the  painful  ci>Ti.->ci|UGUca  that  noiiM  nnliinilly 
ariM  from  continiieil  abnuion  of  the  vonitinl  end*  of  the  t«iMh,  and  th« 
conseijiient  expoeiiro  of  their  nrrvutu  pulp,  by  ihn  gradual  (nHiBcation 
of  this  <iTffMi ;  fio  that  by  tlie  time  it  wnuhl  hi'4-»nic  exjmu-d,  it  it  ooa> 
T«rted  into  oeleo^dentine.  But  this  does  not  always  take  plac«  in  tinw 
to  prevent  irrilaliim  and  pun. 

Wht^n  irritation  uf  the  pulp  occurs  in  a  tooth  that  has  been  fflrW  on 
one  or  both  sidw,  so  much  so  as  to  leave  only  a  thin  eoveriujt'  of  den- 
line,  the  hi«l  known  m««iia  of  ]>reveiitiiig  inorbii]  sensilMlity  U  to  keep 
the  Died  surface  conatuntly  clean  hy  frvijueut  friction  with  a  bntidi  and 
waxed  th-et  s]lk,  or  with  xomi!  (ither  snitahle  siiKtijinci*.  Thin  •ipera- 
tlon  ahould  bo  rej>cated  after  each  mc»l,  nud  in  the  morning  immedi- 
ately allvr  TiMtng,  iind  at  night  berorc  going  to  bed.  Tlic  a[ifili««tiaa 
of  □itr.ilr  of  nilver,  for  ^i^ioitiveni-wi  (krining  fri>ni  Iom  of  mUitaHCe  or 
from  exalted  wiwihility  of  expiisfd  dentine,  hiw  pr<tv''d  i>uec«eeiU. 
The  nitrate  in  tiic  sntid  form  io  tho  mnst  convimicnL  Envelopiag  a 
portion  of  the  stick  with  wax  will  enable  the  operator  to  handle  it  wil 
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iaiputiity     ^sxae  are  In  tbe  habit  of  applrti^^  mIi,  u  mmq  u  tbe  non- 
rili  >-  baa  txwa  tuuclic<linitli  the  nitmie,  Ui  utiitntlirc  it*  tfRvtM. 

T>>  .  e<aniact  with  th«  f^m,  wliun  il  in  titK-ouary  to  *]'[>\y  iho 

nitntco  U>  the  norka  of  tlie  teeth,  a  coating  of  coltudion  may  bn  paiiitoil 
I  Ml  iknu  with  a  nuurl'a-liair  bfuflb.  Cli  romie  avid  has  ii1k>  twcu  uad 
I  in  lli*Mi  isMu  ttitb  furucK, 

Wln-ii  cnriut  )iu  I'XtiiiilMl  to  lb«  n^tiilral  «vily.  irritation  is  often 
pnMlu<-<<<(]  i'f  ciitilHct  i)f  jimIIhII}'  ()i.-cnai|ii>*>.'d  portioiw  uf  <li-tititie  or 
otlivr  foft-i^n  niaitcr  wiiti  ib«  I'ulp.  The  prupi-r  remeHinl  iixlii-ntion 
•Ill-It  m»i«,  it  IK  wttHTi'ly  iHii-xMinf  to  my.  coiisinte  in  ihi-  tvitioval 
ill  mtitt«r  fniiH  ihr  Iccth  Uial  <-tiit  art  miiivr  as  a  median ii'ilI  or 
ebrmtral  irriuiit.  TliU  done,  the  cavity  iu  the  toolli,  Buiipoiiug  the 
|nilii  tJi  tw  fu  a  Iiraliliy  citidiiioD,  ebouli]  tii<  pri>iicr1y  Rlliil. 

Il«il  wliin  llii;  irriUtioii  uruei  aa  a  c»nH-<iiii-n<-r>  of  exiiltml  irrila* 
faUilf  ami  inrrraaed  radcular  action  of  ibi>  [)iil|i,  di-|X-n(l<'iit  iiptm  (ti^ 
or  allum)  niDCtiuii  of  w>in(^  othiT  jiarl  nr  part*  of  thn  IhwIv,  the 
><rMl  indirnttoiw  are  (lilfe^^lt.  The  irralmetit  tbc-n  fhoul'l  In-  ad- 
dr«M>i^l  to  the  (irimary  affoclioti.  Kxamplea  of  tlii»  mrt  arc  of  fre- 
i]iivnt  ticrarrcnce,  Tln-y  aro  met  with  almost  daily,  particularly  io 
frmala  during  pstatioD,  in  dyspopiic  individuals,  and  in  peraom 
alfiTiiil  villi  pitit  and  rhnmif  rbctimatlini.  They  art>  niau  itoinelim«s 
mvt  nith  in  imlividtmU  vr)iii  have  Ixx-n  expiuod  to  mllL-unittii*  <itiisna- 
Jtioi  of  mnn>hy  d'tMrlct*,  whrn  ihc  irrilnlion  awumnt  nn  inlenniuoat 
-ring  at  uliiliil  intorvnli"  >if  iwrpnly-fiiur,  furly-^'iglit,  or 
I  liiHim,  and  wmtinuJng  fri>in  <>iir  I*'  ihrt-o  hoiir*.  i*<>«ie  of 
Um  Mflfst  (itmM  of  toolliacha  aro  produced  by  om  or  olh«r  of  thtM 


Thi  Im-nl  di«tuit»n«e,  whm  it  noctir*  in  f«mnles  durin;;  prcjpiancy, 
may  ptni-rnllv  be  removed  l>y  mild  npt/rienlA,  warm  foot-hulli,  aiiil  auo- 
dynn  nl  iiiuhl  nn  tt'>>n)^  to  bciL  Wlii-ii  il  dt'iH'nds  upon  ollu-r  kiu<h 
of  d'TBiiprmi'nt  of  tlie  nli-ftti«i  orgaiu,  trealmitil  suited  to  the  peculiar 
li>dinHt["nit  nf  thr  rjwv  aboiild  \k  instituted.  When  it  on-uri  iu  a 
prfMm  alfrrU-d  with  dynpApeJa,  T)iauninlt«in,  or  gtiul.  th<-  conrtitutioiial 
tn«inKiii  ri'-pilml  by  tbo  ]>anicular  disease  coitEtUiites  tliv  propar 
fvmr«ly.  Whi'ii  thi>  irrit«li-in  ttwiiinm  an  iuiennilienl  Ttrtn.  an  anuttie 
4ir  f^lliariii?,  fiillnffr-<l  by  ipiininr-,  will  (^i-ncrany  put  a  slnyi  lit  the  local 
ditliirliaiKr,  pn>vi4lc<l  It  luw  iii>  cwiniiction  witli  oariea  uf  ili«  crown  of 
Um  (ooth. 

tXriJlMMATIOX. 

Thti  pulp  of  a  lootli.  when  baillhy,  Iiaa  a  gmyUb-wbiM-  appcamnce, 
Bi  '  illarini  are  invii^ihlu  Io  ihr  naked  n-v,  lint  wln-n  il  l>ecoma 

tl,  ;   amUi  vr  iii^irr  iiiflamm«ti<tii,  tbcy  may  Im-  diminctly  wt-o  ; 

Ui«or]pu)  UicnaMumtaal>ri);htr«d  color.     Iiirinninuiltuu  having  ntob- 
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lished  itself  boou  extends  to  every  part  of  the  pulp,  and  even  to  the 
alveolo-djiita!  periosteum.  When  permitted  to  run  its  course  ua- 
interrupUidly,  it  usually  terminates  in  BUppuntion  in  from  three  to 
eight  or  ten  days. 

The  unyielding  nature  of  the  valla  of  the  cavity,  in  which  it  b  on 
all  sides  inclosed,  renders  expansion  of  the  pulp  impcesible,  and  as  its 
capillaries  becume  distended  with  blood,  they  press  on  the  nervous 
filaments  which  are  everyivhcre  distributed  upon  it,  causing  at  first 
constnnt  gnawing  pain;  which  afterward,  aa  the  diateiuioD  of  the 
vessels  iucreosea,  becomes  severe,  deep-seated,  throbbing,  and  sometimes 
almost  insupportable. 

Inflammntion  may  attack  the  pulps  of  sound  teeth  as  well  as  those 
affected  with  caries ;  but  it  occurs  more  frequently  in  the'Iatter  than 
in  the  former,  and  it  is  oftener  met  with  before  than  after  the  pulp  has 
become  actually  exposed.  The  severity  of  the  pain,  however,  is  de- 
termined by  the  condition  of  the  tooth,  the  state  of  the  general  h<!alth, 
and  the  causes  concerned  in  its  production.  The  pulp,  whec  in  an 
irritable  condition,  is  more  liable  to  become  the  seat  of  acute  inflam- 
mation than  when  in  a  perfectly  healthy  state,  and  the  occurrence  of 
suppuration  is  soon  followed  by  alveolar  abscess,  unless  an  opening  is 
made  immediately  through  the  crowu,  neck,  or  root  of  the  tooth,  for 
the  escape  of  the  matter. 

The  cflTu.-^ion  of  lymph,  which  takes  place  during  the  inflammatory 
stage,  ntul  which,  under  other  circumstances,  and  when  the  inflamma- 
tion is  less  severe,  is  made  to  play  an  important  part  in  the  reparation 
of  the  injury,  compresses  the  pulp  into  etill  narrower  limits  aa  it 
occu.iiulates  in  quantity,  and  thus  becomes  an  additional  source  of 
irritation,  adding  fuel  to  the  flume  already  lighted  up, 

Inflannnatiun  of  the  pnlp  may  !>e  caused  by  a  blow  on  the  tooth  ;  by 
impressions  of  heat  and  cold  conveyed  to  it  through  the  enamel  and 
dentine,  nr  through  a  metallic  filling  ;  or  by  the  pressure  of  a  filling, 
or  the  direct  contact  of  external  irritating  agents,  such  aa  disorganized 
portions  of  the  tooth,  particles  of  alimentary  substances,  acrid  humors, 
etc.  But,  as  we  have  staled  in  another  place,  infiammation  of  the 
dental  ]>ulp  is  not  always  a  necessary  consequence  of  impressions  of 
heat  and  cold  ;  pain  may  be  produced  by  them  when  it  does  not  exist; 
but  in  lliis  case  it  usually  subsides  soon  after  the  removal  of  the  irri- 
tant. Tlie  pnlp  of  a  tooth  may  be  exposed  for  mrmths,  and  subjected 
several  times  a  day  to  tlie  actual  contact  of  foreign  bodies,  without 
becoming  the  seat  of  acute  inflammation  The  irritation  and  increased 
vascular  action  thus  occasioned  are,  no  doubt,  removed  by  the  effusion 
of  lymph,  to  which  they  give  rise,  and  the  pulp,  after  it  has  become 
exposed,  having  room  to  expand  as  its  vessels  become  distended,  does 
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DM  NUlTuT  irritatioD  from  dm  preMure  to  irliloh  it  ynald  otlienrise  be 

Wtirn  luppurstion  Ukee  plnc«,  tlie  paiB  very  nckrly  cc«ses,  but  the 
Inrtti  fur  a  tinia  ranains  euro  to  tlte  loucli,  mid  it«  »|>pe«niiic«  U 
rlinnj^ML  It  liiw  nit  lanjfnr  tbd  peculiar  uDiniatcd  tinniilucwDcy  of  a 
I::  Kj;  inuUi,  but  liudi  MwiRMwl  Ml  <)]>n<iiie,  niudJv,  ur  bruwDieti  iu|ieci. 
With  tlio  ili>-ir]tniiiuri»ii  of  tlm  |>ul]>,  tbi*  entire  crowD  and  inner 
wkIIm  uf  the  loot  |ii^'  tlit^ir  vitality;  «till,  if  the  alvL-oli>-d(uila]  jwH- 
talrum  luu  not  iHswinr  MiriiMiaiy  iuvolvnJ  iu  diwuue,  the  THM'tilnr  und 
nrrvixi-  iiu|>|ity  AiniMx-d  t>i  the  ntniciituin  i*  otlta  iufiviciit  M  pnv 
vriil  tbi<  l4>»tli  I'niin  >-x<TliDg  any  iiijiiriMU  influrnn  upon  tliu  •uf' 
muniliiix  sixl  Rinn  highly  vitnlin-U  pnila.  Hio  ccrociiluin,  bring 
more  aualn(C"*>*  >d  tlmi-tnrc  to  Inia  otuoiu  tinae  ttuin  dfiitliit-,  now 
pbiya  an  tm|iurUiiit  {Milt  in  the  anim*]  economy.  It  h«i»^  more 
Ilbvrally  «up])Iird  witli  vitality  aod  with  nutriure  juices,  anil  not 
being  aciulhly  ■iri!Ct«il  liy  the  dculh  of  tlu>  other  pans  of  the  oripin,  it 
ItMp*  Hp  IW  Uvinij  ral«ti»u4biii  of  tlte  tooth  with  tbe  a]v<,>i)lu.dvDial 
nwrioklniRi,  ni  li-jint  nulScieDtly  to  prevent  it  front  acting  |Krcc|iitbly 
a  murlml  irritaiiL 

In llani mutton  of  the  pulp  of  a  tooth,  beaidca  tl»c  lora]  pain  with 
whirb  it  in  iitlimb'd,  ulliMi  giv**  t'im^  to  u  train  of  oonatitutiunaj  nwrbid 
(ihcnuiDriui,  uonally  of  a  mild,  but  w/inrtinH^  of  an  aggravated  and 
krm  ihraalMiing  ulumicter.    Among  these  ar«  heaJachf,  eonntipalian 
if  Aa  ivrntU,  Jmrrvi  Umyw,  drynr**  nf  tU^  tlln,  piifi.fuJl,  and  hard 
nwiW,  mmdte,  opifWutia,  ditfi^f  of  the  ma^ilfnry  rinn*,  I'lc 
I    Tb^  aiRMiint  nf  ooiuiilulionnl  di>tiittinnoe  arising  from   inftnmtna- 
■|m|A||)i«  pulp  uf  a  ^>ath.  depond*  im  the  «tate  of  tlir  gvnrnfl  health, 
HB^^  nrrv«KM  irrilubiliiy  of  lh«  «ystein  at  the  time.     In  llio  ma- 
jority uf  nua  it  om-nAinns  ImiI  little  incnrivvniencp,  and  di»a{i|ioiire  aa 
■oon  ai  ihr  iiiflamntntiiin  itmik*,  but  somelimes  it  uMiiineii  a  very 
alarmiuK  charartnr.     A  fntal  ctite  of  tetauus,  prikducuil  by  inflamraa- 
lioii  of  th«  ptilp  of  a  lowT  motitr,  occnrTMl  a  feir  yean  ago  io  Balti- 
taon.     Thn  wibjerl  nui  a  youn;;  lady  about  eigbte(-D  yean  of  age. 
Dm  •yatem  at  tlie  lime,  ftom  grunt  liodily  fatigue  and  mental  excite- 

BHii  <1iogly  trritnbl*)  condition,  bill  in  other  mpccti, 

■U;.  y  ratlicr  dKlii-atv.  «lic  wart  in  tlie  enjojmenluf 

rmI  hi'alth. 

Tbnr*  i*  not  an  nriritn  or  tlwuo  of  the  body  in  vblcb  aciit«  Inflam- 
mation ii  more  inlriuitablu  in  itw  iiaturv,  and  rapid  in  it«  pmgrraa, 
than  in  ibti  pulp  of  a  tuuth :  an<l.  wlit-n  wre  taka  ioto  conaidcniti'-n  it* 
situation,  and  it*  phpical  and  vital  poculiaritlM,  it  la  nnt  to  b<'  wou- 
(inrvtl  that  it  ahould,  in  mt  \ar^  a  majority  of  the  eat**,  lormiiuite  la 
iha  di^irgubeatioD  of  tba  parL    Htill,  it  tnay  aoneliiiua  bu  amttttl. 
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and  tho  mnediol  Ittdiontions  hov,  thouf;li  tbey  canoot  l>r  u  n*Xiiy 
mul  ftilly  CKnifl  out,  mtv  tlie  tniae  as  tor  itiHBinmiitiun  in  any  oihtt 
)»rl  nf  rlio  boclv.  Tlio  fint  and  moM  importani.  one  c-onaieo  in  Um 
ivmovnl  (>r  hII  litcnl  nud  exciting  cuusea.  If  it  be  the  mull  nf  an- 
tHiinii  |iruiJkiL-fH  bjr  tlie  pKaeure  of  s  ftDiofc,  tlte  plug  sliould  be  i»- 
lueiliati'ly  rvmored,  loechea  apptiMl  to  the  giiin  of  Uie  afltrruil  toolb, 
and,  if  itip  potieot  be  of  a  full  linliii,  blond  niay  be  taken  from  the 
turn,  and  a  bri^k  saline  piirj^ativv  |)n«cnt<c<L  Tlie  rennival  of  ihe 
filling,  bflWGver,  when  (lie  In  Hani  ma  (ion  biiM  prcvioutl/  made  muck 
prugnw,  will  not  pr«vcnt  HUppuraCioD,  tnil  it  may  fcocp  it  from  ex- 
tondiu);  In  «-v«iry  iwrt  of  tlic  (wlp.  Whiti  an  extt-nial  oix^ning  ii 
tnudo  for  tbti  CMntpc  of  i)u>  iiiattvr,  ihp  moment  mppurution  t«k««  pltcv^ 
tbft  irmuintiijf  ]i»ni(>n  of  ihu  pulp  will  be  relieved  fVx>ia  tbe  picsmra 
which  cfliiwil  tho  irritation,  and  tlien  th«  intianimntory  artion  mny 
ouufc  But  if  tho  mnltcr  remuins  in  the  ceniral  cavity  of  the  touth, 
tbo  part  of  tliv  pulp  whii'h  has  not  EUppuraied  will  Mill  be  Hib;cct<il 
to  preeMirv,  and  lhcinSamnintii>n  and  suppuration  will  go  on  until  th« 
entiro  organ  porUlies.  Nur  will  tlie  dtdorgauiEini!  proros  stop  \wn. 
I1i«  alveolixlcntal  membrane,  at  the  extremity  of  the  root,  irtll  looa 
become  implicated,  and  in  a  nhort  time  alreolar  abKan  will  form, 
lh(u  Ienninatin{(  the  avule  iitagtt  of  the  dl!ie«M>. 

There  may  bo  no  iiKlioalioiu  of  irrttnllon  or  inRammatton  fiir 
several  wix'kit,  or  even  months,  aHrr  a  UH»lh  has  bom  filled ;  liut  at 
the  expiration  of  this  time^  the  ptilp.  from  inereascd  irritability, 
atiaed  perhaps  by  some  diange  In  (lie  state  of  the  patient's  Kenenl 
health,  may  be  attacked  by  inflanimalion.  Aitbntipb  this  veri-  seldoa 
hajif  iMi!i,  it  dum,  ncvcrtheleatt,  numettiues  occur.  When  there  is  rensoa 
to  a|>prchond  that  it  i«  about  to  taico  plara — and  it  nay  be  stupecled 
if  imin  is  folt  in  the  tooth  when  iiriytbin):  hot  or  cold  is  taken  into  the 
mouth,  or  if  il  becoinu  the  Hal  t>f  gnanliij^  or  gradually  incrmring 
pitin — the  filling  should  1»e  rcmovivl.  if  the  pain  now  ceans,  a  thick 
layer  of  piitta  iwreha  dissolvwl  in  cMorolbrni,  or  Hill's  »tiippiiig,  or 
oB-ariifidel.  may  be  placed  in  (be  bottom  of  the  cjivity,  and  ihc  filling 
replaced;  lutn;;  the  procautinn,  ns  before  direct<s),  to  intmditce  the 
gold  in  such  a  wny  aa  to  prevent  the  liability  of  depr««»In)^  ihe  floor 
of  the  ravily.  Rut  if  (be  pain  and  inflammation  continue  unabatfd, 
and  the  npplicxtiim  of  *ticli  oteharoitcs  as  chloride  of  xinc,  nilniie  of 
cilver,  anil  chromic  nciil,  fail*  lo  reduce  the  congestion  and  hypertro- 
phy, it  may  be  neccstary  to  extract  the  tooth,  or  expose  the  pulp,  and 
di^lr»y  its  vitnlily  by  applying):  lo  it  siime  powerful  CN-barntic,  at 
anenious  arid,  which,  acting  moro  promptly,  and  with  more  certainty 
than  any  other,  seems  best  adapod  to  Uie  purpose.  When  this  ii 
done,  it  is  usually  with  the  view  of  tecuring  the  relration  and  pneser- 


^ 


ntion  of  ibc  tooth  by  filling  tli<'  iHilp-f-nrky  uml  root,  an  opention 

V  rvry  fn*\a^atly  prHiirrm-rl  liy  dvuttsta. 

Thi)  ■iMirmetinn  <>r  blioiil  ilirrctly  (V(>m  llie  polp,  nne  might  suppose, 
wnulfl  uAkti  b«  HUCmalVil  in  Hm-otiiifC  the  iuSammntioD ;  but  we  iJo 
not  think  lhi>  hM  boon  t«ort<Kl  to  for  tfaid  purpose  sufficicDlly  often  lo 
Hnlf'Tminr  [u  tbonpmtlo  valuc.  At  aiiy  rate,  it  Hcemii  reasonable  to 
»ii  ir  ir,  by  thb  rmmhii,  the  coogeHtion  of  the  capillanc&  couM 

bi  :  ...  -  1,  tfao  tumc6cd  pulp  wouM  ht  reduced  to  ila  luturaJ  size, 
uid  b«  rvltOTcd  from  tlM  pronurc  to  which,  as  &  oonae^uence  of  ita 
dimodvd  nHMlitinn.  it  i*  subjected.  To  obtain  the  largMl  amount  of 
bwHrfit  oipablo  of  bi'iti);:  derived  from  the  oiwriiliiiu,  llie ofwniog  thould 
b*  txauUt  i»  that  poilion  whore  ooe  of  the  principal  aru'riea  would  be 
iDMt  li]iv]y  lo  be  punctured ;  and  thi<^  it  wcraw  lo  uh,  would  be  juitt 
wtietv  the  ninal  of  the  root  enters  the  chamber  of  the  crown  of  the 
looth.  Kilt  ill  making  the  pancture  hore,  the  pulp  bting  very  «maU 
at  thia  ptiiiii,  there  b  danji^  of  culling  it  off;  and  ae  rennion  might 
not  tako  place,  the  portion  in  the  ceotrul  cavity  would  necessarily 
prri«h. 

If  tho  palp  wore  expoH<d,  tlioro  would  be  a  better  opportunity  of 
irving  tho  congii«t«<l  comlilion  of  ita  npjllar!»  by  llie  nb«traelion 
of  bhxid  ;  bat  ihn  dilTicnlty  of  obinining  fni?  bcocm  to  the  or;gaii  hy 
drilliiii;  n  hole  ihruugb  tho  inln-vcning  dnitine  i«  very  grcnt;  the 
UKiib,  whm  niflering  from  inRamnintion,  being  uiually  *o  ton  (o  the 
bNK'h  thtit  the  eIighlo>t  pr«nure  is  pnwluctive  of  great  pnin.  Deple- 
tion of  the  ]>ulp  niAy  he  aocomplisbed  by  means  of  a  fine,  eharj)- 
piiintcd  iitftninieut ;  or  Dr.  Allport'a  method  of  treating  exposed 
|iul|M  inny  Ite  resorted  f>,  namely,  that  of  exming  n  portion  of  the 
pulp  at  the  orifice  of  expwure,  and  llieo  droning  the  cden  together 
■n  a«  to  in<l<ii-e  union  hy  flnt  inti-ntinn.  If  the  tooth  Li  an  inritoror 
€i»|>id,  and  t)ie  pulp  ciinnot  be  ri»torM)  to  health,  xIk  vitality  should 
bo  doitroyrd  ;  or,  if  «ni)i|i>urutioa  hu  provioiuly  inkctu  place,  an  open- 
ing vbould  ho  made  into  the  chamber  of  (he  tooth  a*  before  directed, 
fiir  the  oanipe  of  ihv  mailer.  Should  it  be  found,  after  this  lias 
«Mpe<l,  that  disorganitation  bos  not.  extended  to  every  part  of  the 
pulp,  tho  rtimaininp  portion  may  he  deelroyed  in  the  manner  hereafter 
to  be  dei*nrib(>d.  This  done,  the  pulp-cavity  and  root,  m  auon  aa  the 
Inflammalion  of  the  Mfcket  has  eomplele4T  mbnidcil,  inny  Id-  fillc*!. 

lollamniatioi)  nf  the  dental  pulp  b  not  alwn>ii  aaili- ;  it  KimelimM 
■Momm  a  chronic  and  UktoI  fnnn.  Thi*  oftcu  oceuni  wliere  the 
riumber  of  a  li>oih  has  Iwcmie  gnulually  cxpiKwd  \>y  cnni-^  nf  the 
dnttine;  and  when  Uii^^  liBp|ii-ni>,  ihi  action  of  the  fluifU  of  iliv  m-iuih, 
and  of  mhcr  forvigii  aulMnncca  which  ohuiiti  nrcc»  to  the  cavity,  aa 
»«U  aa  of  ibe  d4icompo»«il  portioiw  of  the  toolb  nhatonoc,  cauaea  an 
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iocrwse  of  rn«.-ulsr  action  id  tliv  ex|Ku«<l  part,  follonxd  reiy  often 
by  II  flight  iliMrhnrgc  1  bui  thv  niurljiil  m-Uoii  tbii»  inittivixl  ia  pviuiwni- 
tjvcly  wldom  xccoinpitDiod  by  jkaiu.    The  pulp  tutijr  remain  tbas' 
partially  exposed  for  mouthe.  uad  e\ea  years,  nithout  cau^iug  nay 
otbor  incouventBnc«  tluiD  a  motDiftitary  iwiDg«  of  pain  v\tea  acme 
hard  nibetaoce  is  accideolalty  introduced  into  tbe  cavity  of  Uie  lootli, 
whieli  Aubaid(«  imnti^diateJy  after  iu  removal.    Sooner  or  later,  bow- , 
evL-r,  till'  {utiu  tUuH  exdted  will  beootDO  more  puinaucuit,  t^uutiouinj ' 
vavh  tiiDit  it  ovmru  from  five  or  teu  niiiiutts  to  on«  or  more  Itoiira  after 
tli«  caiiiw  of  tlw  irritniiou  baa  beat  rvmoruJ.     If  a  tootb  W  filled 
under  sucb  circumstunoca,  Uw  prcwurc  of  the  flui'l  upon  t))o  pulp, 
vhkb  is  pourwd  out  tram  its  exposed  curfaoe  beneath  tbe  filling,  vill 
give  rise  to  n  more  goDcsal  and  active  form  of  inflammatory  actioo. 

Tbe  liability  of  the  tootb  to  acbe  ia<rrea9ea  as  tbe  pulp  beeoroet ' 
pM>r«  aud  more  expoaed  by  tbe  gradual  dccom]>oeitlon  of  tUe  deutine; 
and  till-  ill  Hum  III  at  ion  may  ultintaiely  OMiume  a  more  ac-live  funn,  nr 
tbe  iHitp  may  bt^t^ome  the  neat  of  Aingoun  fcniwtli,  or  it  may  be  ab- 
aorbod  or  iii'Htn>yr>d  by  ult'cml.ioii,  or  by  giiiign'in-  and  nicirlifii-utioil. 
Ca»c«  «(m>ctiini.«  oceur  in  wbich  the  d>»ca:«  i»  atti.-ii<ltil  witb  «vvcro 
dartiui;  pain^  otica  occurring  erveral  time«  iu  tbe  tpntx  of  two  or 
lliree  minutes,  succeeded  by  inlenrab  of  jwrfect  ease  for  many  botirs. 
At  other  tiiuen  it  ia  attended  by  dull,  aching  paio,  af;gravai«J  by 
lalting  aweel  ur  acid  aubslances  into  tbe  moutti.  In  caaee  of  this  sort, 
Uic  appHi-ntion  of  !i<utii)g  or  atiniulatin;;  subdtanoee  to  tJic  expoecd 
surface  of  ibc  pulp  will  usually  procurv  relief.  Permouent  exeinp*' 
tioD  from  pain,  however,  in  not  aIniir.->  obtained,  and, aooneror  later, It 
may  beeoma  DcccMury  cither  Ui  dmtroy  ilie  pulp  or  to  extravt  the 
tooth. 

The  body  of  the  pulp,  wben  the  organ  becomes  czpoeed  firom  a^ 
deeavi-d  opciiitig  in  the  giindin^;  surface  of  a  molar,  is  sometimea 
abHorlii-d,  whili!  it«>  proltmgatioiui  in  tbe  roots  O^U  remain  unchanged 
for  twt>  nr  ninro  yeiirn. 

Chmnii-  in  fin  in  mat  ion  of  nn  ex{H>Msl  nirbce  of  tbe  pulp,  when  long 
continued,  Homctiimvi  givvit  rine  to  uAwrofion,— '  a  diaoiyauixiD^  pmcma,^ 
whioh  ofLl^n  (rauHcn  tht>  distriirtion  i>f  a  larne  portion  of  the  part  occUr 
pying  th(t  c'-ntnil  chamhr.r  of  tin-  rmwn  of  llie  touth,  making  iu  it 
numerriiui  lltllo  exi.'nvationM.  Tin-  ulrr-raied  furfuee  UKuatty  preaents  a 
yellowish  appearance;  when  the  disiirgaiiixing  proocM  ia  arrested 
before  it  has  eHectcd  the  doflruclion  of  any  very  large  portion  of  tbe 
pulp,  it  Ufiinlly  becomes  covered  wiih  healthy  grntiul:ition«. 

When  llie  inflammatioD  occurs  ia  cachectic  iuilividtiaU  it  often  a»- 
sumes  an  acute  form,  and  sometiiuos  terminates  So  gangrctie  and  mor- 
tifioatioa.    The  low  of  vitality  may  be  confined  to  tbe  body  of  tba 
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fmlp,  or  it  raaj-  «jiteni]  to  wtirj  ]»»  of  tbv  orgno.  In  tbe  fbrmcr 
MM  tbn  pain  ountinutti,  but  iii  ilw  l*tt«r  it  ccama  u  iood  u  loortifica- 
tien  ukoi  pljw«.  Wheu  Uiit  liiip|i«oi,  thevDtiro  pulp,  which  ha$  noir 
■  (lnrk-hcu«rti  or  bUok  volor,  niay  bo  nmoToi  But  thu  is  not  a  very 
eofBtnio  t«raiinativo. 

Tliff  •ynptniiia  of  cbronlo  u  wiJ)  m  *cut«  inflBmnuttioit  are  always 
mndJfiMl  by  the  nUdu  of  th«  genonJ  hi-nltli.  habit  of  body,  gud  the 
taatpKniucnt  of  lfa«  imlividuiil.  Tln'  [mio  Altending  tlic  lurmcr,  boir- 
Wtwr,  »  pcriodicsl,  <i(vurnii^  nt  irregular  and  uncerlain  iDterTals,  nod 
I  llint  Turi<-ty  uf  liKrthiK.-l)u  Ku  oAcn  relicvoi  by  local  applica- 
)(  <rittn'iw>,  in  thv  UiU-r,  ii  w  <.-ui»tiuil. 

la  dimnio  inflommiilivii,  iha  |Hilp  in  dtli«r  actually  expoeed  or  onlj 
by  d«aoatpawil  wr  partijilly  dM.-oiiip<wL>d  dctitioe,  aud  lh«  dis 
rftatraTalyBnbmcmnUrgnrL-ircuiaterenoe  Ihaii  tliut<l«icribed 
by  thn  biittoni  of  tl*o  d<s.-n5vil  ravity.  The  in  flam  ma  I  ion,  therefore,  la 
laiail  oa  well  as  elironic,  bui  Uuveirtbelefis,  it  it  often  of  ca  per&Istimt  & 
cborw^r,  as  to  rvodtT  its  rciiinval  cxcevdingly  difiiculL  The  dentiit, 
hffWTBr,  is  not  so  mut'b  netricled  iu  tb«  application  of  remedits  as  in 
tlw  mMmcni  <»f  acute  iollanimntiou,  aud  to  the  action  of  which  it 
fMiU  mum  readily.  Hut  niAwithi>taDdin)t  all  Ihiit,  he  will  uccduarily 
(ncwnt«r  difflcultiea  in  hiH  HSirta  toMilxlue  il.  A  greater  length  of 
tlna  io  •amniniw  rpquirv))  tliau  tl»c  jiuttenl  in  willing  to  give ;  and  the 
flfittiing  through  Ihu  cnwn  ti>  tiio  contnJ  cavity  i«  fivqueully  ttw  uuall, 
piwlouily  Iu  (he  removal  of  the  imrtially  ducoinptMod  dcutiuc,  to  admit 
of  tkodin^'t  application  nf  ihr  n<«09«Miry  remedial  ugvnt  to  the  inflamed 
tufface  of  the  pulp.  Again,  it  oftvD  happcit*,  that  the  fiiuatiou  of  the 
tooth  and  cavity  arc  such  as  t<i  prvrcnt  a  complctv  vit-n  of  ihn  diNiOtcd 
put.  It  is  iii)p«inatil  that  tlie  up<;ratiir  ^hutdd  get  «u<'h  u  view  to 
maU<>  him  lu  detenuina  whethor  iIk  iiiflanurd  Mtfaw  i»  ulnrnliid,  or 
pDur»  uiit  aitcruu*  fluid ;  or  wbotbcr  the  morbid  condition  is eiiaplyoao 
of  irritation,  produi-Ml  by  tha  preeenoe  of  acrid  multer,  or  of  partially 
ibiiUy  doeompoMd  dentln«.     UuIsM  liia  diagnosis  is  correct,  hi^  pro- 

ilption  will  bv  as  Ukcly  lo  do  lutrni  aa  good :  but,  having  ascertained 
Uw  ouRt  rlurooter  of  tim  dMuuN<.  h«  may  oAen  he  able  to  instilute 
inmUiH'nt  ihut  will  mull  In  tba  mtomtion  of  the  pulp  and  the  pre> 
HTTMli'iu  "(  tbn  luiith. 

Il  t>  ini[urtatil,  too,  lo  unilumaiid  tlic  part  which  nature  p)ay»  in 

fciiruiivr  prxnw;  for  cure  here,  oji  in  utlwr  [wru  of  the  body,  ia 

pil  hy  thai  tiitvmal  force,  which.  n«  (.'hoDMl  Mty*,  "  prcaideti  over 

•n  tho  piinnufliena  iif  life,  cintriid*  unn-miiliii^Iy  wiih  |ih)>ical  and 
chemical  lawR,  nt^eivei  tlie  iiii|iriMiviia  of  di'tctoriMia  ageuta.  reacia 
•(^oiivt  tlicm,  and  cflMits  the  rmolutinn  nt  diM-oMt."  Tlitii  vital  foroe  is 
tWMlinnit  aiBrdsnd  in  the  cure  of  disomM  in  tlie  pulp  of  •  tooth,  hut 
IS 


more  frctiucnllj  in  its  prcTention ;  u  la  Rhown  b;  th?  grttdaal  tmfica- 
tiau  ol'  tho  organ  in  thoM  cum  whet*  It  vottlil  olli«nvue  become  ex- 
posed by  DicchaQicnl  or  epontimooiM  a^nuion  of  the  Kilid  MrucURi 
which  incloM  it ;  aii^  oociuionnlly  by  the  fonnaUon  of  M-i»iKUry  Am- 
tine  u]>OQ  the  surface  of  the  original  or  primary  duitiui;  nt  a  point 
tovoni  whirh  the  csrice  is  adnuieing.  Nature,  no  donbt,  wouhl  ilnji 
providv  in  Ibia  way  agaiiut  the  exposuro  of  the  pulp,  ii  tbr  (M^nirrvnca 
wtn  alwuyn  lonf;  enouirh  preceded  by  sufficient  irrittition  or  incnan 
of  Toacular  action  in  it  to  call  her  energies  into  operation.  But  llie 
formnlion  of  oatoo-dentine,  irhiob  constitutes  tbe  protecti  re  wall  of  de- 
fence, u  a  ttirdy  prooMx,  uud,  oa  a  ^oeral  rule,  proceeds  more  slawlj' 
than  tlie  cariM  in  the  tooth,  which  caiues  the  expoaure  of  the  palp. 
Beeidee,  it  0^011  happens  that  iu  nppronch  'u  not  auiiounci-d  by  the 
slightest  irriltition,  a  condition  ncceetary  to  the  new  formation,  until  it 
nMbea  the  oontral  cavity.  At  other  times,  the  approach  of  the  disean 
tptea  rise  to  too  much  irritation,  a  condition  eijually  unthvorable  to  the 
dentiuificalion  of  the  pulp.  Thus,  no  protective  covering  being  formed, 
it  soon  becomes  exposed,  when  it  is  subjected  to  the  action  of  snch 
irritating  a|teDtfl  as  may  chance  to  be  brought  into  mntiict  with  it 
Henc«,  its  liability  to  become  the  eca.t  of  chrooic  ioflamtnatioo  aa  well 
as  other  foriiu  of  diseased  action. 

If  the  disease  is  attended  with  pain,  the  removal  of  thii  mitM  Gist 
claim  attention,  and  should  be  effected  with  a-t  liirlo  delay  an  pc«iU«; 
otherwise  tlie  morbid  action  may  extend  to  every  part  of  tlie  pnlp  and 
peridviilul  nii-mbnini.',  aiid  tMiutnA  a  more  active  and  unmnnageahle 
form.  If  the  [mill  i»  thi!  rci-iiltof  irritation  producvd  by  the  direct 
action  of  mechanical  orchcniical  ageata,  tlie  cavity  in  the  tooth  should 
at  once  he  carefully  freed  from  alt  extraneous  snbMaoces  and  decom- 
pOHi.il  [Hirtionx  of  dcniino.  This  done,  a  dossil  of  raw  ontton  or  lint  — 
saturated  with  spirits  of  camphur,  laudanum,  sulphuric  ether,  chloro- 
form, creosote,  or  some  one  of  lh«  oMential  otb  —  may  bo  applied. 
Immediate  relief  is  sometimea  obtaiiK'd  by  an  application  of  tbb  Kirl, 
Counter- irri  tail  Is  Iiave  sometimes  be^'o  uoed  with  atlvanlage.  The  pain 
has  oHen  been  removed  by  exciting  increased  socretion  of  saliva,  but 
when  a  sialafi;o(;ue  is  used,  the  cavity  in  the  tooth  should  be  filled  with 
raw  cotti>n  or  lint  to  prevent  the  agciit  from  being  brought  in  contact 
with  the  exposed  surboeof  tii«fulp,  But  a  remedy  which  will  relieve 
the  pain  in  one  cose  ol^en  a^^ravatvs  it  in  another. 

When  the  irritation  iit  proilucol  by  acidulated  buccal  fluids,  the 
application  of  carbonate  of  soda,  or  some  other  alkali,  will  olteo  give 
immediate  temporary  relief;  but  as  the  condition  of  the  seeretioniof  the 
mouth,  especially  the  Mtlivary,  is  usually  owing  togaslrio  derangeniai; 
tbe  conectjon  of  this  contttitutes  the  first  and  raoat  important  romcdisl 
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loitibB.  WliPii  »nj  applicatioD  is  rosde  to  the  puJp  for  the  ptirpon 
'  irriiatiiio  Mid  pain,  ite  full  cfTixl  will  not  bo  obliiiiiccl  un- 
:.  u'Ji«  of  th>;  muuth  arc  excluded  fmui  the  cavilj*  of  ibu  touth; 
tbu  m*j  tw  ilone  by  cIoNug  tlie  orifice  with  aoftcnvd  wmx,  or  cotton 
Mtuniim)  with  iWe  sanfiarach  wlutlon,  u-iing  tlii?  pn<cnutioii  nut  to 
form  it  ill  mt  far  u  to  prtaa  tho  api>li<^tiou  previously  duuIu  u|kiii  titt 
apOMd  pulp, 

BP0!(TA!(EOB8  DnMRGAKIZATIOW. 

Thv  sjMintiinenaK  destniclion  of  tlii.'  pul]>  of  a  tooth  is  an  aflbetioti  which 
ao«iii»  bi  Itave  heea  cjitircly  overlooked  by  writere  ou  deutal  pathology ; 
and,  ttltlxiiigfa  it  i»  one  which  rarely  occurs,  examples  of  it  are  met  with 
nffieiAOlly  oitvn  to  ciititk  it  to  a  plucitamoug  the diwasev of  th«  Uvth. 
Tlio  ftnt  auK>  which  nltntcU'cl  tlu)  ■tlciilioii  of  tho  author  occurred  in 
1B30,  and  he  liii?  i>tib«e(|U«itly  met  with  nx  or  seven  othen.  Id  web 
of  tboni  tha  dimrgstiizalion  hiul  b<«Q  carried  oo  m>  in^idiousl}-,  that 
IMilhaT  the  pnHDce  of  disoase  nor  etniotumi  alteration  was  euspecled, 
nniil  iba  teeth  had  assumed  a  dull  broirnish  or  blui^li-brown  appear- 
uux.  IIm  dvalfa  of  l)w  piilp  had  nut  licen  precepted  iu  any  of  thow 
eaavi  hy  lh«  sli^tcat  indication  of  inRammatory  action.  It  had  »ppa* 
rvntly  multed  from  want  of  eiiflicient  vita]  vncTg;  to  miftniD  th« 
notritlva  fitnctlon. 

The  aoehm  of  the  alI<M-«xt  t<H-th  in  tb»>e  ctatu  were,  seemingly,  in 
a  boalthy  condition, — a  circumalanee  vhieh,  when  we  take  into  con- 
iddaraUon  llint  th*  parts  of  the  cxtmnily  of  tlie  roott  irum  exjxitied  to 
tlw  action  of  the  disor^nitad  nrmninfl  of  the  Hmul  pulp,  may  appritr 
hat  MranKV.  But  iliii  may  havo  l>ccn  owing,  partly,  to  dimiu- 
exdtabillly  in  the  akeolo^ientiil  perioetoum.  niid  p.irtly  to  tli« 
illnoa  of  the  quantity,  and  tli«  inocuous  efanracter  of  th«  matter 
ooBtaiDed  in  th*!  Fcntml  cavities  of  the  t«elb.  The  pum»  of  that  portion 
cf  thi)  alveolar  hoitlcr  occupied  hy  the  afTiwted  teeth  had  a  pale,  gray- 
irpl*  apptinrancr,  )mt  exhibiieol  mi  iiidir-ntioiu  of  actual  dinase. 
wi^rv  u>  thin  and  their  margins  a«  ditlinctly  fmtooiied  here  as  in 
any  othrr  pan  of  the  roouth.  In  some  iiuUii«es,  the  teeth  had  beeo 
In  iht*  i-ooililijiii  for  seven  or  eiglit  years.  On  perforating  the  crowns, 
only  a  dnip  of  daiit-bmwu  matter,  about  tlio  comi«cnec  of  thin  or«am, 
and  having  but  little  odor,  escapeil  from  the  ptilp-cavity  of  oich. 

In  all  ihft  caMS  whioh  the  auilior  haq  seen  of  this  remarkable  aii^ 
tioo,  the  loss  of  vitality  hud  taben  p)i»re  previously  to  the  twentieth 
jvut  of  age,  and,  acroniiiig  to  his  obeerrations  upon  the  fiulii<?ct,  it 
•rfdom  canfilics  itaelf  t»  n  Jiingle  tooth,  but  occurs  fimnltnneoualy  in 
carrwpoBdtng  Iwth.  The  pulp  uf  several  ueunlly  perifh  at  about  the 
MBS  Ittno.    ill  the  first  case  to  whidi  lua  atteDtion  was  called,  six  bad 
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l(»t  their  vitality.  The  affection,  too,  seems  to  be  principally  coaGsed 
tn  the  iacisore  nnd  cuspids,  and  sound  teeth  appear  to  be  aa  subject  to 
it  as  tho.'ie  which  are  carious. 

Now,  as  the  disorganization  of  the  pulp,  in  ca«B  of  this  sort,  is  not 
the  result  of  inflammatory  action,  it  must  be  dependent  npon  «»• 
stitutional  rather  than  local  causes  —  upoa  some  peculiar  cachexia, 
which  causes  the  function  of  sanguinification  to  be  imperfectly  per 
fonncii.  Tiiia  infereuee,  too,  seems  to  be  fully  warranted  by  the  ap- 
pearance of  the  subjects  in  all  the  cases  which  the  author  has  had  an 
opimrtunity  of  examining — characterized  by  an  extremely  pale  and 
sli«;]itly  bloated  aspect  of  countenance,  indicating  a  serous  condition 
of  blood. 

Tlie  remedial  indications  in  cases  of  this  sort  are  the  same  as  in 
necrosis  produced  by  inflammation  and  suppuration  of  the  lining  mem- 
brane and  pulp. 

FUKGOUB  OBOWTH. 

The  pulp  of  a  tooth,  when  exposed  by  decay  of  the  crown,  some- 
times becomes  the  seat  of  a  fungous  growth,  in  the  form  of  a  small 
vn:<cular  tumor.  These  morbid  growths  sometiniea  attain  the  siie  of  a 
Inrjje  pea,  completely  filling  the  cavity  made  in  the  crown  of  the  tooth 
by  tlcciiy;  at  oliier  times  they  do  not  exceed  that  of  a  small  elderberry. 
The  fomicr  hare  little  sensibility,  and  bleed  freely  from  the  slightest 
injury;  the  latter  are  less  vascular,  but  are  nearly ae  sensitive  as  the 
pulp  in  a  healthy  ^tate. 

It  often  linpiiens  that  n  fungous  growth  of  the  gum  or  dental  peri- 
osteum, finding  its  way  through  an  opening  in  the  side  of  the  neck  or 
root  of  u  decayed  tooth,  appears  in  the  central  cavity,  and  is  sometimes 
niistaki^u  for  a  miirbiil  growth  of  the  pulp.  Such  tumors  usually  grow 
very  fast,  and  sometimes  attain  the  size  of  a  hickoiy  nut  They  are 
excecilingly  vasculiir,  blei'ding  profusely  when  wounded,  and  are  soon 
reproduced  after  removal.  The  author  has  met  with  tumors  of  thia 
kind  which  had  originnled  in  the  alveol oriental  periosteum  of  the  ex- 
tremity of  the  root. 

The  only  remedy  in  mc\\  cases  is  the  removal  of  the  tooth.  A  cure 
eantiKt  lie  effected  bv  extiqiating  the  morbid  growth.  The  author  has 
frer|u('nily  removed  them  nearly  to  the  extremity  of  the  root,  but  they 
hiive  always  reappeared  in  a  few  days  or  weeks  after  the  operation. 
Even  if  a  return  of  the  disoa.se  could  be  prevented,  the  extraction  of 
the  tra>th  should  be  insisted  on,  as  all  teeth  in  which  tumors  of  this 
sort  arc  situated  arc  morbid  irritants,  and  cannot  remain  without 
detriment  to  the  health  of  the  parts  with  which  they  are  in  immediate 
connection. 
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Own  b  ft  tondoncy  to  fuDgous  growtb  of  th«  pulp,  tho  nppli- 
lof  ueaoharotJubaepravedeerviocBftbtft  Of  IheaetgentSt  chromic 
.  MppMn  to  be  the  uoet  edbctive. 


oaamcATiox. 

ion  hat  bona  made  sevenl  tiinos,  in  tba  coorK  of  this  work,  to 
tbe  oauficstian  of  tho  duiitnl  ptilp,  lu  n  ripabs  umploved  by  uaturo  W 
prevent  tlto  t^xpofium  oT  this  most  delicat«  aad  eiqutMloly  wmitivo 
Mructure.  Bui  cxaiuplei  of  it  an)  oocuioimlly  mot  with  in  tc«th 
whkh  baw  sutfbrcd  no  loffi  of  subetaacc,  eitliur  from  ittochHiiicitl  or 
■ptuititnfvtua  ahni^on,  or  frooi  tlie  deciiy  of  the  dvudnu.  The  ocimr- 
■vjiL-ti,  whntvvcr  tua}'  Ite  the  cirouinauiiicue  under  vrliich  it  takes  place, 
i*  cvi'li-iitly  ihu  nauUof  the  operation  of  an  cutubliehed  tuw  of  the 
ecooomy,  di!j>eiideut  upon  moderate  irritation  aod  a  slight  iiicreuto  of* 
TaacuUr  action ;  ossification  baviuj;  commenced,  it  usually  (cocs  on 
luitil  vrrry  {mfi  »f  tlii^  jiulp  h  converted  iuto  a  mbttance  analogous  to 
oomciitam.  Wf  iuftr,  then,  tliut  vilwn  the  pulp  of  a  tooth  beoomea  the 
■rat  of  a  luiBoicut  amuuut  of  iniiatioti,  omi6cauou  mu^t  follow  ns  a 
Me^nry  ootuequejice ;  but  if  Die  irritation  lie  raccvcded  by  aclivo 
InflanuDaUon,  a  dilTerent  tomU  niay  Imi  i;xpi'c[<!il. 

Tho  irritation  accoM/y  fur  the  (Mtritjcalion  of  the  pulp  of  a  toolfa 
•onotlmea  ariMe  Jroni  coiwlituttoiial  niascs ;  but  in  tlie  majority  of 
eaom.  It  rwnlla  trom  the  nvlioo  of  local  irritaiiu,  aud  uwl  fre<]uetitly 
from  in)pr«mioiu  uf  lieai  aod  cxtid,  comnauaicaied  through  the  miHlium 
of  a  mntallic  flllini;  or  a  thio  layer  of  dentiDGw 

Duriai;  the  u»ifiralion,  a  scnsutJoD  U  oceuionally  cxperionccd  in 
iIm)  tix'tb  *uincwhal  •tmilur.  ihnu^'h  altogf-lhcr  U^w  in  degree,  to  that 
wbicb  aiteiida  the  knitting  of  thi:  fraclun;*!  extrvmilivs  of  a  broken 
Inae.  A  numb,  vibratory  pain,  baMy  perocptihle,  is  Ml  paanng 
thniugh  the  tn<i|h  »evenil  timw  a  day,  but  only  laiting  a  seeoud  or  two 
at  «  lime.  It  it  scarcely  sufficient  to  orauiun  any  unnoyauce,  or  to 
atimct  ruiytliiti);  mora  than  momi-otary  nltrotioa. 

With  tho  os^itlcalion  «f  tho  pulp,  tlw  crown  and  inner  walla  of  the 
n»l  low  tlwirvitalil)!,  hut  tho  npiwainuicc  of  the  tooth  is  not,  sa  in  the 
caur  of  nivpxiii  nrinin)*  IWim  lbi>  'liH>tvntiisition  of  the  ptilp,  materially 
aArvTtnl.  The  a'atral  ravily  tx'iiit;  tilled  with  aemi-tniDHluccnt  oeteo- 
dtntiao,  lh«  cnwn  retains  its  natuml  eolor.  TIte  discoloration  and 
opai-ily  ailciidinj;  ncrnwis,  produced  by  other  causes,  result  partly 
finrn  tho  [i(v«<'ui^  uf  putrid  matter  in  the  pulp-cavity,  and  partly 
bam  iu  aiwirptiuu  hy  the  surrouuding  dcutiual  wallou 
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CHATTER  X. 


ALVEOLAR   PKRIOSTITM. 

ALVEOLAR  porioetitu,  or  periodontitis  —  iDilammatioo  of  the 
ioveBtiug  m«mbniuc  of  tho  roots  of  the  teeth,  a  tic«io  highly 
VMCutur  aud  very  eusceptible  to  iutUmmatoTy  eouditiuDn  —  mar,  in  a 
grvHl  miijurity  of  cases,  bi'  regarded  oa  u  pre  muni  lory  slugc  of  alviHilar 
abecvH,  lu  it  ran^ly  occure  before  the  pulp  ba*  bc«n  deprived  of  It* 
Tltaliiy. 

•  InHumniation  of  the  periosteum  of  a  tooth  may  be  aatle  or  chronic, 
each  variety  being  modilied  in  ila  trharnctcr  by  tJie  state  of  the  con- 
Mitutional  health,  aud  by  the  caiii^cs  couccnied  iu  lu  pniductioti.  The 
premonitory  vyniptouis  of  tJio  acute  variety  are  a  eli^bt  orusation  of 
uiK-iuiinCM  and  tiaiuon,  a  feeling  of  fuJue&i  abunl  ib»  aUixted  p«rt, 
and  a  d««re  to  pros  the  teeth  togcthur.  Prcvun^  apjK-jirs  to  aflurd 
temporary  relief,  but  the  uaoHny  fueling  rv4urii«  od  the  preseuru  being 
withdrairu. 

These  symptoms  are  soon  followed  by  a  dull,  heavy,  and  continnous 
pain,  and  the  affected  tooth  appears  to  be  longer  than  the  adjuitiing 
on<».  The  appoanuice  of  the  gurUM  at  this  "(age  of  tb«  effectioD  alau 
iixliait^'K  the  csiMten<:e  of  diM-aMt  in  the  invtitting  meinbraiiv;  they  be- 
come rcty  lender  and  Hnollcn,  anil  ehao;^  from  a  pale  rose  color  to  a 
deep  red  or  purple  opposite  the  root  of  the  afleetcd  tooth. 

At  firet  the  inBammation  ia  confined  to  tbc  free  margins,  but  soon  it 
becomes  more  genera],  until  the  whole  of  tlie  gum  about  the  nH>t  of 
the  tooth  ia  involved.  AUhiiUffh  Hw  pain  increases  in  sev«-rity,  it  yet 
preserves  the  mme  character,  ami  even  vrh<-n  not  contiiiuoiu,  it  seldom 
fiWMS  for  any  ^eat  length  of  time.  Ai  length  suppuration  occuis, 
•nd  ve  have  the  condition  known  as  alveolar  abscess :  this  procen* 
Bometimes  extending  to  nearly  every  pari  of  the  periosteum,  causing 
the  entire  deatli  of  tlie  tooth,  and  often  followed  by  eroeion  of  (he 
root  and  necrosis  of  the  alveolus.  When  favored  by  a  caehoctic 
habit  of  body,  it  often  extend*  lo  the  periosteum  of  the  jaw,  followed 
by  auppnralton  aud  utH-rosi^.  Tlie  following  case  will  glvenoto  idea 
of  the  Hvverity  it  occasionally  &'4sumcf(: 

In  19-10,  a  p(ii>r  girl,  aged  fourteen,  was  broiigbl  lo  the  author. 
About  thrw  nioiulw  heftire  she  had  been  takim  to  n  Iwrber  booth- 
drawer  for  the  piirpo*<'  of  having  thefin<t  left  inferior  molar  extracted. 
Tho  crown  wae  broken  off,  the  root*  left  in  the  aoukct.    lu^ammatioa 
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Hpvrvened.    This  soon  ext«D(l«d  (o  the  periosteum  of  tbe  eolir«  boo* 
fititn  the  seooad  bicuspid  to  the  coronoid  proceas;  as  it  was  [leriiLilted 
to  run  lia  cuurw  UDiutomiptedly, 
it  leriiiiiiniMi  iu  Beeroab  and  ex-  '^* 

(oliaiivn  n(  fttl  tht*  portion  of  Um 
buoi^  (Pig,  47),  Uu'  Knirrior  ox- 
iiiiy  of  which,  wlicti  fimi  eeeii 
the  authuT,  liml  i>aMi-cl  through 
th«  fnl«guiii«D(s  of  the  lower  pari 
of  iho  tju'o.  ■icl  prolrud*^  ex- 
lernally.  A  fitw  (Uy»  afttrt  it  wtw 
itroovrd  wiihoui  ilillicutlj-. 

Amiriiirtaiiimnii<»u  of  the|wri- 
tMoum  hsvlnfi  icmimuU'd  Iu  Muppurutiou,  sonHtimei,  instead  of  Bub> 
ftllogftlHT.  d'-gviK-raiw  into  u  clirunii:  fono,  and  when  fhvorod 
some  mnstilulioiial  vice,  as  Uiu  scorbutic,  mtcrcoJ,  or  scrofulous. 
U  uTbiD  giv«  rise  to  the  deetructiou  of  tha  socket  and  loss  of  tbe 
I(xi(h, 

dininic  ID  Ham  mat  ion  of  th«  denial  pvriostouni  is  not  always  pr^ 
cdrd  by  the  active  furm  of  th«  diHcAse,  but  may  aesumc  this  form  at 
tbo  oonunenoenent.  In  this  owe  it  is  coini>li<.'atrtl  witli  Ititopijiction 
tbe  guma,  and  dischar^  of  puriform  matter  from  between  their 
an<l  the  necks  of  the  teeth. 


CAVSBB- 

AlrcK^ar  perimtttis,  iu  moat  instances,  is  tbe  reaalt  of  inflammatton 
of  tht)  palp  of  a  liM>ih,  either  from  direct  exposure  or  the  prewoce  of 
an  IrriUtlnic  Kulietance,  e>ueh  as  the  remains  of  a  dead  or  decurapoidng 
f,  ailivary  calcalttt,  the  free  um  of  araenious  add,  the  injuilidoui 
nf  af^vnta  emplojred  for  obtumlin);  tbe  senaitiTeDuw  of  dcniiue,  lli« 
actinn  uf  n)i>ntiriAl  rsmetlii*,  etc.  It  may  ahKi  nmilt  from  the  hm  of 
an  aolA^>tii»ng  looth,  violvnce,  proximity  of  a  metallic  fillin);  to  tho 
pulp,  iivrrhniiging  {Mirtions  of  a  611ing,  and  tlie  protctioe  of  caries 
bvynnil  tbe  margin  uf  the  gum.  B«si(]es  tbe  local  cauM*  euiiiui^rattxl, 
there  arv  ahw  oatutilutional  oauMa,  such  a»  a  sypliilitie  taint  through 
«i)  infitimtioa  of  lymph  aimI  Mtrum  into  the  periosteum,  or  betwi-co  it 
aiM)  tlw;  riMt  of  tlui  tooth  or  alv-olnr  walls  of  tbe  socket;  also  rbeil- 
matkni,  especially  in  ihow  who  bavo  beco  ftubjccled  to  an  exocat  of 
menniry,  and  Mirufula,  wbicb  pro<lue(s  a  form  of  perioMttia  conmoa  U 
cfaihlrvD. 

THKATHKirr. 

The  tn«tmi:nt  nf  alveolar  periostitis  will  depend  U]>o«  the  causci 
BJog  and  uiJtuciicing  the  dbesse,  and  tbe  couditiua  of  the  gen- 
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eral  system.  The  first  thing  to  be  attended  to  ia  the  removal  of  all 
irritants,  after  which  the  congestion  of  the  afibcted  part  may  be  re- 
lieved by  the  uae  of  such  iiritatlDg  ageuta  aa  produce  counter-irritation, 
or  by  depletion. 

When  the  pulp  of  the  tooth  ia  inflamed  it  should  receive  imraediBte 
attention,  and  if  the  pulp  is  dead,  all  the  debris  should  be  remored 
from  ita  canal  by  means  of  nerve  instruments,  and  fringing  witJi 
topid  wal£r.  To  produce  counter-irritation,  such  irritating  agents  as 
iodine  and  creosote,  tincture  of  capsicum,  tincture  of  iodine,  often 
prove  BcrviceabJe.  An  excellent  application  is  composed  of  equal 
{>arta  of  the  of!iL-inaI  tincture  of  iodine  and  tincture  of  aconite  root 
applied  to  the  gum  two  or  three  times  daily  in  the  acute  form  of  the 
afiei-tion.  Cniitharidal  collodion  is  also  an  excellent  counter-irritant, 
and  is  applied  to  the  gum,  after  the  surface  is  dried  with  a  napkin,  by 
means  of  a  camelVhair  brush,  taking  care  to  protect  the  lip,  and  to 
prevent  moisture  from  interfering  before  the  etiier  in  the  preparation 
evapornt(«  and  an  artiticial  cuticle  is  formed.  Within  a  few  houra 
blistering  results,  aiul  the  periostitis  is  effectually  relieved.  Lead- 
water,  ill  the  proportion  of  a  ftuidounce  to  two  fluiddracbms  of 
laudanum  applied  in  the  same  manner  as  the  agent  before  named,  has 
ahto  been  successfully  used.  Depletion  may  be  accomplished  by  meaaa 
of  the  gum  lancet,  or  by  the  use  of  leeches. 

Hyjiodermic  injections  of  morphia  have  also  been  resorted  to  fiir 
the  relief  of  the  intense  pain  of  this  affection ;  also,  with  good  e^ct, 
the  application  of  rlii^'oleue  or  ether  spray  until  the  gum  about  the 
affected  tooth  is  blanehcd.  As  a  topical  application,  rhigolene  haa 
been  recommended,  applied  to  tlie  gum  on  a  pellet  of  cotton  after  free 
scariHeation. 

Constitutional  treatment  b  also  serviceahle,  such  as  tho  administrfr 
tion  of  saline  cathartics,  A  preparation  known  as  mereuHiu  rnvus, 
the  third  decimal  triturntion,  given  in  small  doses  two  or  three  timea 
a  day,  has  been  reconmiended  by  Prof.  Chase,  and  used  succeeafully  by 
others  in  relieving  acute  periostitis.  During  the  treatment,  a  cap  of 
gutta-|>erclia  moulded  to  the  crowns  of  one  or  two  teeth  on  the  opposite 
aide  of  the  jaw,  will  protect  the  afti^cted  tooth  from  any  irritation 
which  may  be  cammed  by  tlie  occlusion  of  the  opposing  ones,  and  thus 
facilitate  the  restoration.  For  the  treatment  of  the  chronic  varie^ 
of  alveolar  periostitis,  the  reader  is  referred  to  chrooio  inflammation 
and  tumefaction  oi  the  ziuni 
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of  tbe  pheDomcDs  sttomling  tito  formalion  of  alreotar 
m  aOtii-'«d  ui  the  ciiupiar  od  tootliuche,  il  will  ixit  In 
ntCiWKiT.  in  thU  place,  tn  ilwi.-ll  upuiitht-niAt  iducIi  k'ti^-ih.  Tlii?  |icri- 
«artoumi>f  »  Iwrth  hnviti)^  become  the  teal  ul' ocule  UiHamuuiLKfii,  ]iJmuo 
l;n|>h  in  cfllwvd  ul  Uir  rxtn^aitir  of  tl'c  toot.  Thia  li  OODdoMw)  tnto 
■  mc  tfT  rjBt,  irblrh  i^Inmlr  cnilinickit  the  nM  nmr  its  iip«X,  Uio  wolb 
uf  lymph  iHHxiniu  Tosnilnr,  and  iMrform  llie  functiotu  of  seorMion  And 
ahanqitinti,  rihI  u  iiiip|Hini(i<m  t«kc«i  place,  pus  is  fumn'tl  in  ihc  ovolra 
of  IIm  nm'.  Thv  iiiflnnintnltoii,  in  l)iv  iiKnn  liiiic^  baring  exii-ti<Uil  to 
tbe  fBiitti  «D(1  nrii;)ili>iriiig  parti>,  thvy  hhoII  itml  beooino  juilurul,  mih) 
a*  thit  pas  ucciiniulithv  tn  tho  roc,  it  iliMi-tnU  aoi)  pmrn-a  iipun  the 
*amiun(1i»]t  wnlli  of  tJio  niveolus,  which,  h_v  n  Mrt  ol'  rhomico-ritiil 
pinm*,  mm  ^tluully  broken  doKTi.  Br  this  menna  an  opiiiiog  is 
nlunuiti.'l]r  mntlu  lhrt>u);)i  one  Mdi>  of  the  M>ckct,  nhun  tho  piiF,  oniing 
in  (<outn''t  with  the  inve^litis  soft  stnicturi's,  pnmos  UpoD  them  aud 
caniw*  Ihoir  nlnorpiion.  Tlius  anwitlet  b  efTecteil  for  the  eacape  of  the 
»■■  t  miiii'T. 

I  ,  iiintf  whirh  gfTM  eprasH  to  th«  pun.  Is  UMially  in  the  |^im 
oppnaitfl  Ibv  rxtr-fflity  of  lh(»  ronl,  hut  (bo  matter  niay  fiseape  bnm 
•■'I  .  runt  tih'ty  naKM  point.    It  mnv  rnnki*  Tor  itwirnn  ojiniiiiij^ 

tl<:  I'hi-i-kiT  through  thfilwHc  of  the  lower  j»<r,nnd  l»M]iM'liiirgi-d 

eUCmnlly;  or  it  ntajr  pan  up  into  the  iDaxillary  eioos,  or  ihmugh  tho 
nwal  rilntoi  of  th«  superior  naxilla,  or  form  a  puHa;>e  between  the  tiro 
plain  ..r  ihc  bon»,  and  «60ap6  from  ihc  centre  of  the  roof  of  the  moiilli. 
ilixnof  alvcmt  in  thonlviviliittcif  nil  iiircriordenssapienliii], 
k  ,-...,  .,..tL*iittiii<l(Hl  wilh  iriflammaliMi  andawidliii^nf  the  toosiliiMiil 
af  thr  Riiix-li.li  tif  ibc  ehavk  and  nwk.  Tho  author  haa  known  irianius 
to  nmit  fr^m  liiia  caiM». 

Thn  pain  attttndJn);  the  fomialinn  of  nlv<<olar  ab«c«m,  is  d«>p-wated, 
Uirahhing,  anil  attta  so  cxcrxicialinf;  aa  to  be  almost  iimipporlnlila 
Rut  iM  laxin  aa  ■n[ipumtion  Inkee  place,  it  loan  its  etreritr,  and  with 
tlm  rai-A|K'  nf  tbA  pan  nenri}-  or  alto^lber  couea;  bnt  the  tooth,  front 
Ihc  lliii?kfn«d  condition  of  lh«  alveolo-dental  ]>erio«l«iini,  partieiilnrly 
■t  ihr  npi'^i  nf  tho  rocit,  nfleti  remains  sore  and  sensitire  to  the  toueh 
fur  •rvrrnl  dayn.  Tlie  enTirieii  of  the  disease,  however,  havini;  been 
1,  iho  Mcnttiou  of  Umi  pus,  in  liio  inajority  of  cwee,  whoUjr 
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fxasee,  ftiid  the  opening  in  tlie  guniB  closes.    From  the  ioc 
oeptibility  iD  Uie  alveolo^leiital  perio^leum  to  morbid  impr«a»oB 
UMwd  by  tiie  preMUoe  of  a  tooth  deprived  of  a  large  portion  of  I 
\-ilality,  a  recurrence  of  the  infl&iuinUMHi  is  liuble  to  take  place. ' 
]tiL9  will  lio  again  fonned  und  the  [Muuiga  for  iXa  ceupe  re-esUiblis 
But  the  pain  wtendlug  any  auUiequvat  attack  is  seldooi  bo  MTerej 
lu  llie  lint  inaiance. 

There  are  wune  cases,  bon-evcr,  in  whieli  Hm  inlluuniAtioD,  in*ti 
ofHulwiding  altogether,  dcp.>iM!mti!9f  into  a  chronic  form.  In  tJiia  caw, 
tbenc  at  tho  extremity  of  the  runtcunlinun'  to  mcrvta  puiMbough  Uie 
quauUly  io  u^uiiUy  vmoll,  and  tliu  opening  in  tbo  gums  renuiinF  uiidoMd. 
Pcnuiiii  of  n  jtcrofnlouH  diatliuls  arc  vary  liablu  to  tbi«  airi-ctlon, 
which,  iu  ihott  cucA,  very  aoon  assumes  a  chronic  form. 

Ju  the  eJClracUon  of  a  b>oth  which  has  ^ivcn  nan  to  the  formation 
of  sUoew,  the  sav  is  often  brought  away  with 
it.  Two  teeth  id  wliich  (bis  had  happened, 
taken  from  the  upper  jaw  —  ooe  a  cuspid,  aud 
the  oihL-r  a  flret  molar  —  are  reprawnlMl  in  the 
aeixxnjianyiug  cuts,  Fi^^.  41$  and  49.  In  the 
cjwe  of  the  molar,  the  mio  is  altached  lo  tlie 
palalinu  rooU  Both  of  tliese  teeth  were  ex- 
tracted proviouHly  to  tlie  fonnaliou  of  an  ex- 
temnl  o[>ening  for  thawcnpo  of  the  tnauer. 

Altb(>ugh  in  the  ninjurity  of  auat  tlic  sac  it 
attached  to  tbo  apex  of  the  root,  yet  it  Li  not 
onUBual  for  Ihe  point  of  attach  ment  to  lie  on  the  side  of  the  hkii,  a»  in 
the  caae  of  the  sujicrior  front  t^eth,  mid  bicu^pidit,  or  in  ihv  bifurculioa 
of  tJie  root*,  in  the  ca«c  of  the  niuUtrs,  for  example.  Vfhea  tint  nc 
!■  Htnalud  U[i>>n  tlie  fide  of  thu  runt  of  a  supiTior  front  tooth,  il  >i 
gcoeraily  u{>oii  thtr  luhinl  itiirfiicc,  and  wbui  il  is  aiuialvd  at  the  aprx 
of  the  root  nf  a  molar  tooth,  the  palatine  root  is  th«  one  geoenUly 
alfi'cti^i).  Tlie  b^mporary  todh  are  niiich  more  liable  to  this  diwoM 
thnn  the  permanent  teeth,  and  tlio  «nperior  incisors  more  8usc«ptible 
thnn  the  inferior  teeth  of  the  same  cliif». 

But  the  treatment  of  inferior  teeth  affected  whh  alwecas,  npecially  the 
bicui>]>id>  and  iniilnrs,  ie  often  moro  diHiuult  than  that  of  the  superior, 
on  account  of  the  gravitation  of  the  pus,  mid  the  impo*>ihility  in  many 
caaee  of  making  an  opening  through  the  alveolar  proctn^  m  low  lU  the 
extremity  of  the  root,  owing  to  the  muscular  attachment  bdng  m  high 
ou  the  ridge. 

The  time  required  for  the  formation  of  alveolar  alMoen  variei  from 
three  to  ten  or  fifteen  days,  according  to  the  violcneo  of  the  inllamma- 
tion.   But  a  collection  of  pue  may  be  detected  by  fluctuation  under  i 
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finpT,  ir  ftppllmS  la  tit*  tamfiGed  gum  odd  or  two  Huy*  boforo  nn  exber- 
■lal  opi'nui^  t<  •poiiLUHWiwIjr  f<iniii;il  for  iu  escuiw. 

Tlir  itiHammiui'm  mhI  pAiii  nttvodiiig  thi'  I'onoBiinn  of  nlwcnH  in  tha 
Vickd  af*  linilh  ititea  give  ruw  to  gnuiral  fH>rilo  MTuiptoiDK,  liviuIadH), 
ftiH  i-»BMii]Mttioii  nf  i)ic  Iwwulg.  In  l)iu  aculo  rorm  of  tbi«  tlwcsM.  tlia 
|utiii  ia  iuituse,  whik  in  the  clirvnic  form,  wli«n>  tliC  pi»  U  COiwtBiilIjr 
•H-n'tiiii;  nni]  diftchar^ng,  th«  Mntwtiun  cxfHuiiBKcd  b  MKtun  auti  no 
oiuaaT  Awling,  tritb  slight  pam  upon  ft  cbuigTi  of  Utinponiture. 

CACBED. 

Tb*  iinmediate  cause  of  alveoUr  abecess  is  inSamnution  of  ibe 
slTrolo^nntft]  ,>oriQeu>uut.  and  ibU  tnajr  arUe  tmm  iDlbiiiiuiatimi  and 
•upitiirnii'in  of  ibe  liiiingi  membrane  and  ]>ulp;  or  iVam  Bd  aceuniula- 
titiii  i>r|iurulenlmamT  a[  tbe  extreiuitv  of  tb«  ri>ol,  tlieegrenof  whk-b, 
tbrou^ii  tlie  oatuiul  ofteiiiug,  has  b««u  preveuud ;  tor  example,  wbero 
tbr  rjiv!ty  in  th«  nrawu  of  a  looth  bas  bei!u  filled  and  tbe  demmiwned 
pulp  allfwrd  (o  roiiuiln  in  tbe  root  t^onnl.  It  mnir  aUo  U^  pnuluccd 
bjr  iDcvhaiiiinl  viijli-nvo,  the  irritatiou  ufa  dead  tooth,  or  by  tbi>  ]>r«*- 
one*  of  a  jMiititw  of  a  gold  iilliug  ft»rocd  ttirongb  the  niot  of  ii  tooth ; 
■*  tn  tlto  following  atw,  ntlittoil  to  tbo  uutbor  by  hi«  friood  Prijf.  C 
fiiutoo,  of  Uultimorc     A  lunlical  grnib'nmo  mlb-d  u|h>ii  n  di-ntist 

Fthia  viiy  lo  tTMt  a  ]«ft  firat  up|)«r  molar  niri'cU'd  with  caries.  It 
«rat  d<<c>d«<l  to  nmovo  tlw  dixwwd  pulp  and  IntrodtKo  a  root  filling, 
aorordingly  tbo  ojwrution  wax  uiidcrtakirn :  but  in  pnckiDg  the 
:  prJInt  io  DD  exU-mal  r»ot,  ibo  in.-itniiiK'Nt  oinMvuly  itlipjiod  Ibrvard, 
aad  from  tbti  cin'umRtaooe,  IIM  wvll  u  from  the  pain,  it  botamc*  cvidcot 
thai  the  gold  had  paatcd  out  of  thv  tooth.  For  utnu  mouths  aflcrwartlB 
DO  iiMXKiv«iiM»oe  fullowwl  till'  o)H-.rHlii>ii,  which  wua  uthcrwiM)  satu&o- 
torily  complrtod ;  wbm  auddcnly  tbcro  upjii.tircd  a  Horvncn  of  tbo  gum 
of  tba  lame  loutb.  Soon  aftor  a  <uuuU  tumor  urow  upon  the  face,  liaJf 
an  inch  above  tlio  U-it  aiiglo  of  the  mouth,  maturated,  and  buret  spoo- 
Wwouily,  dlwlutri;ing  th«  orring  p).-llrl  of  gold.  lu  a  few  days  th« 
opial&g  cIcMd.  «imJ  •  pcribci  curu  rwultMl. 

ntRATUKNT. 

IV)  irentnent  of  alveolar  ahfeeaa  should  ba  preventive  mtbcr  than 
eurativi',  for  it  rarvly  ImpjicDS,  aflor  it  has  ooourrod,  tliat  tbe  intcrgrity 
of  Ihv  fnrls  h  so  pvrfcx-tly  rMtorvd  a.*)  to  pm-ent  a  remrrcfice  of  the 
aft<li<H>.  AlihoUffb  tbe  seoretiun  of  pus  may  veasA  for  a  tim«,  and 
the  opaninK  in  the  guins  tMoomc  ubliu^nitf<I,  tlte  tooth,  btMn^;  doprivod 
of  a  large  portion  of  il«  vitality,  In  liable,  whenever  the  excitability  of 
tbv  alvoolo^i-nlal  periiMleuut  is  iocrenMnl  by  any  denuigitmMit  of  the 
gtnani  system,  lo  give  rise  to  a  recurrence  of  tbo  dtscMO.    Espuonlly 
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is  this  the  coso  vrhon  the  disease  has  assumed  the  chrcmic  form.  Tin 
fonimiioii  of  au  abscues,  thurelure,  should,  if  poesible,  be  prevented  bj 
the  u:'c  of  niu^h  lucam  as  are  referred  to  in  the  treatment  of  "  Alweuku 
Fcriodtiti:?,"  thu  teriainutiou  of  this  disease  Iraiog  alveolar  abscess.  Bnt 
slioulil  timsc  means  fuii  toprevcut  tlieformatiooofpusiWetben  have  to 
resort  to  eitlier  tlicrapQUtic  or  surgical  treatment 

Tliu  [hc'rni)cuttc  truatmeut  consists  in  the  application  of  sach  cemediil 
ngonts  us  will  cuudc  the  absorption  or  destruction  of  the  mc  contain- 
ing thi;  pus,  suL'li  as  creosote,  carbolic  acid,  nitrate  of  ulver,  iodin^ 
etc.  The  contents  of  the  absctM,  however,  should  first  be  discharged  bf 
making  an  opoulng  in  tlie  tumefied  gum  with  a  sluirp  lancet,  provided 
the  dist.'ase  lias  been  ulluwed  to  progress  to  such  a  degree  as  to  render 
thl^  oporitioD  nccc^^iary.  If  no  opeuiug  hen  been  formed  through  tha 
alveojiir  process,  the  decay  iu  the  crown  cavity  should  be  removed,  and 
the  <irifii'(!  ol'  tlie  pulp  caual  be  so  enlarged  as  to  admit  a  nerve  iostra- 
mciit  or  stoall  broach,  hy  means  of  which  it  can  be  cleaned  out,  and 
thus  allow  the  matter  to  e^aj>e  through  the  tooth.  Tepid  water  should 
then  be  iiijccte<l  into  the  pulp  canal  by  meaus  of  a  small  syringe  until 
all  ilecom posed  matter  is  removed,  when  one  of  the  remedial  agents 
mcntinui'd  above  ni.iy  be  substituted  for  the  tepid  water,  or  applied  on 
a  straiiil  of  floss  silk,  which  is  carricil  to  the  apex  of  the  root  by  means 
of  a  nt-rve  iiiatrumcnt  or  broach.  At  the  end  of  twenty-four  or  forty- 
eiglit  hours,  according  to  the  character  of  the  symptoms,  this  treatmeut 
is  ropC'uti-il,  the  crown  cavity  during  the  interval  being  filled  with  cot- 
ton. A  combin.ttion  of  several  of  the  remedial  agents  is  serviceable 
in  olMiriiitc  cases,  such  as  cn^osote  and  tincture  of  iodine,  carbolic  add, 
and  titii'ttire  of  iodine,  or  creoaote  anil  tannin  in  alcohol. 

The  fallowing  solution  of  I>r.  Peri^y  Boulton,  posseeaea  therapeutic 
virtues  of  superior  efficiency,  esiwcially  after  ereoeote,or  carbolic  acid, 
or  nitrate  of  silver  have  been  used  to  stimulate  the  secretlDg  surfaces 
to  a  healthy  action: 


R.  Tr.  imiinn  comp.. 

ll|.iit. 

Acid  cnrbolic  oryst.  (fusn), 

Glycerinfe, 

All.  ilisliltnl., 

3t— M. 

Tliis  solution  possesses  anti-wptie  and  stimulant  properties.  Where 
a  fi^ituloiw  opening  exists  thrniisrh  the  wall  of  the  alveolar  cavity  and 
gum,  this  opening  should  be  enlarged,  and  the  remedial  agents,  after 
the  uccnmulated  pus  has  escaped,  1hi  thus  applied  directly  to  the  seat 
of  the  disease.  In  the  chronic  form  of  this  disease,  accompanied  with 
a  fistulous  opening  through  the  alveolar  process  and  gum,  some  opera- 
tors are  in  the  habit  of  carefully  cleaning  out,  preparing  and  fillii^ 
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Um  frtilp  mnnl  In  ibc  rxtnxitity  of  tlio  root,  and  after  Uiu  tnntiDg  tlie 
ntwi-rM  llmiiigli  ihti  rvtulniu  <i|K>iiiD(;  (irhicb  b  enUi^ged  for  th«  pur- 
JKbaj  pilhrr  bv  iW  a{>|iIi<rnlioi)  or  tlirrapcutic  Sgcota  or  by  wluit  is 
dMgnntiol  Iho  aut^i-al  rtvalmoiil. 

Hib  ■tirgioU  trcalmi'iit  watiMn  in  iDukin};  an  opcniDKior  Milurfpng 
llw  AMulnuH  MDo,  llif<Krj;h  (he  alveoliia  opjMMite  liie  eslr«mily  of  tlio 
Rftxipi)  fHil  liy  ininiis  of  n  small  trephine,  Jrill,  or  nhiM:l,  firat  luaking 
■  Tuftii'nl  incuiuii  in  (lie  t>uiii  willi  (Imi  loticL-t,  nwl  thiu  guiiiiug  nccoi 
to  Um  ant  nf  the  diBcaae.  Tb«  atlachtnrut  of  the  mw  to  iho  root  \m 
Umo  bntkm  up  bj  moui*  af  k  tli-ticAl«  iiwiniinmit  whicli  i>crRiit«  of 
briog  pBJHMl  ab<Ril  iliQ  pxtrcniiiy  uf  lliv  r»(X,  itnJ  the  vrouiid  in  the 
pim  krpt  npon  for  K  ftw  rlayii  by  iiitwrting  a  u-nt.  ia  order  tliat  th« 
rmiAiiN  of  tlvt  mc  may  <tocapo,  bikI  surh  hj^ituIa  &e  tannin  and  glycorioe; 
cnrbf'lii:  nt-id  tn<t  glycoriiM,  etc.,  may  l>o  applied.  It  rurely  happeHB 
that  thiaaiirgical  tiMtmout  can  be  made  ibrouj^li  tiie  pulp  canal  of  tli« 
Rwt  ttnd  vidiout  na  opening  in  tl>e  alveolar  proMtaa.  l>uriii);  treat- 
ant,  to  prorant  tb«  oeclunon  of  the  teeth,  vbcre  this  may  bo  neces- 
r»ry,  A  cap  of  gutUi-jMKha  can  be  moulded  OTer  the  adjoiuiug  teeth 
by  fint  aofteoing  this  ntnttirial  in  warm  water. 

Wbro  eacharotw agenta  areinject«d  idu  the  pulp-cavity  aud  through 
ifaa  AmuIoiu  opening  in  the  pnccw  kd'I  ^uin,  tlK-tr  contact  with  tho 
mioacn  mnnlTUi*  may  b«  pr9wnt4«i  by  ihf  Introduction  of  a  HiD'a 
Mupping  6IItnf[  in  tli«  crown  cavity,  in  tltc  ocnire  of  which  an  opening 
ia  made  tu  ailmil  cluwly  the  point  of  tine  *yriiigc,  whik  at  the  samo 
llnwtha  purtM  about  Hw  fBrtuluUD  opcnin);  arc  protected  by  bibulous 
pa|M)r,  mtlnn,  and  iiaplciiu.  Wlirai  iharo  b  a  tendency  of  the  uccumu- 
Jatcd  pua  in  tlio  ntc  of  an  almMM  upoD  oua  of  tlie  inferior  tmth  (o 
^kcbarya  through  an  extenial  aiwDing  in  the  cheek,  or  boucalh  th« 
jaw,  this  ranlt  tnur  he  preranted  by  a  fhw  inciaioii  in  the  gum  ufipo- 
Gilo  the  Toutof  Ibealfeeted  umUi  ;  should  the  di«chnrgc  however,  ihrutigb 
■B  eiternal  ap«nnig  be  inevitable,  the  immediate  extnotion  uf  thu 
lor.p 

'1  11  of  fomentatkHia  and  emollient  pouliicea  exionially 

an  rarvly  prndurtive  of  any  advantage,  and  may  ilo  hanu  by  ]>romol- 

Itar  the  diiurhargo  nf  mititir  tlmRigli  the  cheek  or  lower  part  of  the 

^^.     \V*be»  lhi«  occur-,  a  dirprtwion,  with  puckering  of  tlte  skin,  is 

apt  to  rvmaln  nftar  the  ocapa  of  pua  through  tin*  opening  ceoAM  and 

the  »rifti-e  has  clomd.  csuaing  dixfigumtion  of  the  face. 

A  Tuiy  lingular  caaa  of  firtutniM  opening  through  the  external 
talBfainvni  ie  mentioned  by  Mr.  Tliuman  B^ll.  It  liad  renilied  fn)m 
an  alw!OM  in  the  auckel  ut'  the  right  inferior  deo*  uipienii»,  and  the 
dUehargw  of  matter  bad  been  k^ pt  up  for  two  ynars  before  be  auw 
dn  patient,    "  At  this  time,"  wyi  Mr.  B., "  a  ftinnel'*ha|>e«l  depruauun 
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«xist«d  in  tli«  *kin,  whidi  cwuld  be  •vcn  to  the  (l<>[>[h  at  nearly  tlir«e- 
quartera  of  an  lneb,aDd  a  small  probo  oould  be  pamed  Uirougb  it  inta 
the  sac  of  ibe  afatoun,  undoramth  tbc  root  of  ths  tooth.  The  thaetm 
had  now  rcmaiucd  open  for  Iwo  years,  durtoi;  the  UU"^  part  of  which 
time  the  parte  liad  be«n  iu  the  state  I  have  described.  I  rctnov«>l  ilia' 
tooth,  and,  as  I  anticipated,  no  fhrlher  accretion  of  pus  took  place; 
but  so  perfectly  had  the  coiuniunicaUon  been  establiahed,  that  wbm 
the  gam  bcaM,  it  left  I>t  its  cootraction  a  fistnloos  opening,  (hroogli 
which  a  portion  of  auy  fluid  received  into  the  oiouih  poswd  readily  to 
the  outaide  of  the  cheek ;  aud  1  could,  by  careAilly  inlroduciot;  a  fiiM 
probe,  pant  it  compl«to1y  thnxigb  the  paaiagft.  60  tVeo,  iu  lad,  vaa 
he  communicatiou,  ibat  some  of  tho  hain  of  ilie  whiskers,  vritb  irhidi 
be  exbTiiitl  pnrtion  of  the  dcprouion  was  filled,  grew  tbroui^b  the 
itemal  opening,  and  appaarod  in  iho  motith. 
"  I  puMcd  through  it  a  Tcry  fine  knifo,  rceombling  tlir  cMiching': 
needle,  and  removed,  as  perfectly  as  possible,  a  circular  portion 
parieles  nf  the  tube  toiraixl  the  ){■»»:  but  Csiled  id  this,  and 
other  attempts,  to  pmduoc  a  union.  Il  was,  t)ienfi)n,reeolvM  thai 
the  whole  parietes  of  the  deprusion  sliould  be  removed,  extending  die 
incision  as  far  inlemally  as  possible ;  and  the  interments  thus  brongfat 
together  as  a  simple  wound.  In  cooseiiaence,  liawerer,  qf  the  siippu- 
ration  of  a  small  )(1bii<1  iu  the  immediate  neighborhood,  tbc  operation 
was  deferral  unlit  that  .ihoulil  have  been  ditporaeil:  it,  llierefbre, 
remaiufl  at  pruicnt  in  tho  »tati:  in  which  I  haire  dcaeribed  it." 

It  rarely  hapjicm^  howi^ver.  ihal  anything  more  is  nceCMary  for  thi 
cure  of  the  oxicnini  oix-uing  ihnn  ihr:  extraction  of  the  tooth  vhici 
boa  gircn  riso  to  thc^  fi>rn>nli')n  of  iht;  ab»ciM.  The  author  has  boeo 
ooiuuluxl  in  many  ciuei*,  and  bna  never  found  it  ncoesrary  to  rorart  to 
Other  means ;  but  ithould  the  rxtrmal  opening  remain,  the  wall  of  llie 
tubo  and  dcpn^wion  may  be  rrniuvcd  in  tlta  manner  jn«t  described. 

The  formation  of  an  abscess  in  the  alveolus  of  a  lower  nifxlom  lomh 
is  snmctimes  productive  of  very  serious  and  even  alarming  on<equenee& 
The  folloiriii-f  is  one  of  several  similar  cases  which  have  fallen  under 
the  observation  of  the  author : 

In  1832.  he  was  sent  fur  in  great  haste  to  vidt  a  phyiiclan  vha 
resided  tiiirty  miles  in  the  country.     He  bad  been  attacked  tiro  wnka 
before  writb  severe  pnin  in  the  hft  diitu  mpientipe  of  thf  lower  jaw. 
At  the  cxpiratton  of  thr«*  or  four  iiuy»,  a  phyvidan  wag  called  in, 
made  fereral  un*iicc«>eiful  attempts  to  extract  the  tooth. 

Tile  Inflammation  now  ext«n<l6d  rapidly  to  the  faucce,  tonsils, 
miHwIea  of  tbe  jaw  and  tlnce.    Ob«tructed  deglutition  and  a  cnn<unt 
fv*er  !<U[H.Tvenod,  upon  which  repealed  blood-lettings,  catlinrtics.  and 
fomentations  applied  to  the  face  hod  little  ellbct.    His  reepiradoa  wu 
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'fifflrult,  a.nii  duf  muKln  of  hU  juwv  tooa  b«ciii»CBO  ri]pt]  and  firmly 
<  oniraubxl  ibm  his  mouth  vouM  not  be  opoa«<I. 

Tbi«  tnw  the  oomlttiou  of  th«  |iiitkat  when  the  author  first  mw 
him,  which  wKi  tliu  mitrning  ol'  lh«  iliiy  liillowin)*  (be  on«  on  irhioh 
h«  wax  »Mit  fur.  In  aJ<litioQ  to  thu  troiitnitnl  wliivh  had  previautly 
beon  jmniiod,  u  IdjcciImi  witii  two  gmins  of  Utrtnr  emetic  wiu  udniia- 
istarvd.  About  tMwu  o'olwk  tii  tlxt  ev<niing,  the  fever  was  au<:cw«d«d 
bj  albenuM  paroxpnu  of  oolil  and  bint.  An  effort  was  now  m«d« 
to  fbroe  open  his  mnulh  with  a  woudoD  w«dge.  This  was  panMlj 
■uowmTuI,  but  his  tnlh  could  not  b«  forced  aeunder  suiBi-ieuily  to 
wlmlt  <>f  the  introductiou  of  the  smallest  sisod  toolh-fun-i^pHL  But 
wbil«i  hu  jawa  wero  ibua  partially  separaied,  he  atlemptol  lo  twiilloir 
aaatv  warm  t«a;  in  the  elti>rt  an  abec<«  burst  and  di!H.-)ini^<-d  nearly 
«  tnbl».a{KHinAil  uf  )iti»  frtxn  his  mouth,  and  it  wan  «u(i|xiei'(l  that 
•1  >i  i|uautity  (Missed  down  into  bis  stomach.    Thb  gave  imma* 

dv».-   ;■  .■<  r,  but  it  wa«  uot  until  about  three  o'clock  in  lli«  nftcmooD 
of  iho  next  day  that  hi*  jaws  could  be  roreetl  apart  ifuffidently  to 
permit  iIk-  exirai-tion  of  the  t'"ilh  vrhti-h  had  MUaaJ  tho  trouble.     To 
the  tv»u  of  this,  which  were  united,  thrrc  was  attached  a  sac.  about 
tbuslitoof  a  larp)  pea,  filled  with  pus.    The  patient  recovered  rapidly, 
iu  a  few  dnnt  won  ijuiti.'  wi-11. 
Tim  fiiltowiDg  is  the  tiiwt  singular  case  of  alveolar  abecetv  which 
has  pvrr  fallen  under  (he  observation  of  the  writer.    The  subject  was 
a  Is'lr  aluiut  thirty  years  of  brs.    She  had  been  troubled   with  a 
dripping  of  pus  fh>m  bi<hiiid   the  cunain  of  the  palate   for  about 
twelve  niontlu),  and  iM-ecmiiu^  somewhat  alarmed  at  tl*  contluuiinoo, 
•bo  ealhid  the  attonlt'Ht  of  her  family  phydnan,  Prof.  Bond,  to  it, 
who  eareflilly  examined  the  eaM,  and  rndcavoml  to  ascennii)  ths 
plare  frim  whence  the  matter  rflm<^.     He  tooo  satisfied  bimwlf  that 
it  was  frtifli  ihn  Mwket  of  a  diM-nscd  tiMih.    Upon  paioinK  hiit  finger 
anKind  on  lite  inimx  rotftrinj;  (he  superior  aWeolnr  Ixinlcr,  he  d» 
iTw!  a  proinhfrstirr  ovrr  the  root  of  each  upper  ec-nlral  iiiciiwr. 
rly  M  Inrj^'  as  a  ha»-l'Dnt.     Th»  tended  to  conRnn  the  opiiiton 
ih  hf)  bail  flirmn]  a*  to  the  sourre  fWtm  whence  llie  mailer  cantis 
'I  IK  tri  vinit  the  Indv  with  him,  whii'h  we  did  on  (be 
f  1         '  On  esaminintr  tW  en.**',  we  nilvuMsl  tin'  immediate  re- 

Rural  of  (he  nfli-ri^  tt^h,  and  iho  more  strongly  as  (bey  wvrc  foqnd 
tn  b<>  in  a  n<>rrTwr<l  oondltlon. 

Tho  lady  rniwllly  coiwviiied  to  the  oparatlon,  which  was  pcrfnrmed 
no  the  f^-llnwini:  day.  Tli«  diarliarge  of  mailer  from  behiiK)  Uie  ctir> 
^  tain  of  the  tMiIate  irnmediati'ly  ceaMxI.anil  the  paiient  wu  relievnl 
^k  tnm  an  airrr(ion  which  hiul  bnen  n  source  of  irtrat  nnnoyance.  Tlie 
^^^h  from  tlto  ab«cr«,  in  this  case,  itwtcad  of  (xuMOg  out  throujjb  the 
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nasal  pUloi  of  tho  xugwrior  mnxUlH,  p— cd  bwk  oviic  tho  nwf  i 
mvutlt,  uaA  (9i-iiti<il  ill  till-  RmiiniT  dMcribod. 

The  author  wim  liitoly  cotwullvd  in  a  com  of  a  Eiioilar  chancter  u 
tlto  oti«  lusl  UQtiood.  Th«  piu  had  round  iu  w»y  fixiiD  tbe  socket  «t 
a  fim  auperinr  molar  U>  iibuut  Um  evam  of  th«  palatine  anrb,  tbeoM 
pmnd  up  into  tli«  pMtk-rior  naroa,  and  kiu  dtechar^  from  behind 
tint  voluin  piiinti. 

Itiflamniiition  of  the  investing  nicinbraii«  of  tli6  roots  of  an  inf«nor 
ditn*  tapientJta  may  proJucv  equally  sorioas  eSbcts,  witlwut  oocajuouing 
till?  IbnaatioD  of  an  abaceea  iu  llie  alreotuB.  The  emptlon  of  thoe 
UMh  nro  eoiuetiina  atteuded  villi  lilc«  coDsequencM.  Tlie  imtation 
hw>,  in  *»nii'  iiiHtMicM,  extended  to  the  Iudrb.  and  ena  been,  in  d» 
L'idtflly  L-i)n>'Uin{>tivu  pvn»ii»,  tlie  cxoiting  cmii«o  of  votisumption. 

Tbu  oiiciirninoi  of  iilvcolnr  alwvcM  in  tlw  aockot  of  a  temporary 
tooth  is  nflcn  followed  bv  exfoliation  of  tho  eockots  of  eereral  teeth, 
and  lunietiniefl  of  couMdcrnblo  portions  of  the  jaw-bone,  seriously  iu- 
jiiring  the  rndimenta  of  the  permanent  teelb,  and  wmetiniee  causinj 
Uieir  (I«8tructiou.  The  author  mw  a  con,  a  few  years  since^  in  which 
ao  aliamsa  of  the  alveolus  nf  the  first  lower  temporary  molar  bad  oe- 
oasioned  exfoliation  of  the  sockol;  of  a  cuspid  and  two  molan. 
Abuut  one-half  of  the  alveolar  cells  of  the  tiro  bicuspids  and  tlie 
cuspid  uf  the  Hcoand  sot  were  aW  exfoliated,  thus  leaviug  their  iiu- 
|)erf«ctly  fiirmed  crowns  entirely  expoMxL 
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XBCTtORIS   AITD   EXFOtJATION  OP  THR  ALTrOLAR  PROCROira. 

TIIE  alveolar  processes,  as  well  as  otlicr  osscoiM  ttruvtura,  iu« 
liable  to  necrosis  or  \tjm  of  vitality.  Wbcii  their  connection  with 
the  periosteum  —  the  source  from  whenco  tlicy  dvriro  tlieir  noiiriih- 
meui  and  vitality  —  is  destroyed,  death  follows  as  a  nvccomry  conce- 
quenoe.  The  loss  of  vitality  may  be  confined  lo  ibc  socket  of  a  eingte 
tooth,  but  more  frequently  it  extends  to  eevoral,  and  cometimes  to  tho 
entire  alveolar  border,  oeeaaioually  inclitdin;;  a  part  or  the  whole  of 
tile  jaw.  It  may  occur  iu  cithi^r  jaw,  but  it  is  more  liable  to  take  plaoe 
in  the  lower  tlian  iu  tlie  upper.  When  confined  to  the  alveoli,  the 
<laad  |<art  in  ni-v^r  replaecd  with  new  bone,  but  examples  an  on 
nvord  of  tlic  n.-gcii<.Tati(>ii  of  a  part,  ami  even  the  whole  of  the  lower 
jaw.  It  if,  howcvur,  denied  by  mtaa,  that  ilie  Iom  of  any  portion  of 
this  bone  is  ever  replaced  by  irue  oeseous  i»tructure. 
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<me  nr  mora  of  tli«  •ocko(«  of  Uie  Uvtli  lo«e  their  vitaliij, 
niMtt  M  h«r  «not:^«)i  t4i  iirp(traii<  l)ii>  dc«d  from  the  living 
ihui  pnXMt,  technicAll^  IvrnH-d  crfoJialion,  u  nippodcd  l^  M>ia« 
u>  rntutirt  in  »  >orl  »f  >ii|i|iurativtt  indanmnliuD,  but  tlwre  in  rea^o 
Ifl  U-lirft:  it  if  l•A>■l'^■cl  ]>y  iho  ii(-lt(»i  of  a  oorrouTG  6aid  poured  out 
from  till-  iVin^un  (^(iiilittiouo  of  thp  living  booe  in  immediate  ood- 
toLt  with  ibn  necnwod  jMrt.  Durinic  lltv  pnicem  of  vxloliatiou,  u  ihia 
■criil  lUHitfir  kdbchiirgod  from  oDoor  mtirc  li«tulouii  optniiDga  ibrough 
ihc  am"*  'T  from  botwevn  Ibom  awl  the  itii-lu  uf  ihe  i««Lh ;  the  gunt 
^(iMt  tbvir  conneutivii  vritk  the  necrawd  bone,  become  m1\  and 
aud  amaam  n  dark  iHirfilo  Appearance,  are  pretcrDaturaJly 
dUvn  to  tbo  touch,  and  bliwd  from  the  mudt  trifiiug  injury. 
lli«  admiraklv  tnirk  of  51r.  Fux,  op  the  Natural  HLitury  nnd 
tNMBMMa  of  iho  Tuclb,  Uiviv  arv  two  ciignivings  of  vxfolinti-d  alvruliir 
pirwB—w.  Tho  finpt  rciMtMOU  the  alvrali  of  a  central  and  lateml 
iadwr  and  tliat  of  tbo  left  cunpid,  witli  a  portiuo  of  the  niaxilla,  ex- 
•MMBng  abuyl  five^gbtlu  of  an  iiM-h  nbove  tlw  ajH-x  of  the  routi  of 
t)»  Uwt-mvntionMl  toodt.  Th«i  Hobjcct  in  iliis  cwMt  was  a  gGntleman 
wbote  loll  lateral  iuriiiKr  lH«aiiM\  carious;  iiiflaiiinuitioD  and  pain 
■uaed,  l0|;Mbar  with  HWiOliii^  of  the  gums  aad  lip.  Instead  of  cen- 
Mittiti>;  a  {>hT«iriAn,  be  «p|>)ic4)  [K>ultk-c»  to  liis  lave,  nntil  tfoppuration 
jjn  tbo  alvt>oliia  took  plnt'c.  cuusinK  lb«  fonnation  of  an  external  opeo- 
tliriiugb  tlie  guuia  for  tbe  di«ibarf[e  of  Ibe  matter.  AAer  bit 
■mitb  had  retaained  for  aonw  time  in  lim  Ly>niliuoD,  be  applied  to  Mr. 
Ftut,  whit,  upon  exauitiation,  found  tbax  n<it  uniy  bad  Utc  decayed 
lontb  bvcame  looee,  but  alao  nue  on  eai^h  »ide  of  iL  The  UrM  he  ex- 
J.  and  djacnvetoil  tlmt  tlie  alveolud,  rrom  the  destruction  of  tbe 
■film,  was  quite  rou):b.  Tlie  ailjuiuing  teeth,  nlill  ormtinuing 
Igoae,  ware.  In  a  ft-w  weeks  removed,  and  Uhj  flight  force  ibnt  wot 
applied  hmughi  with  them  the  alveolar  prooemcs  of  tbo  whole  of  tbe 
Ihn*  In-tb,  and  almi  a  cunnidi-nilite  jMirlion  of  the  jnw-bonc.  Tb« 
other  rn^iraving  rrprwenta  an  iiifvrior  isoUr  and  two  bicuspids,  with 
dwir  MorkiM  and  a  very  large  jHuce  of  jaw-bone.  Tbe  dccixs'is  and 
«xA>IiatioD  in  tbii  COM,  at  i»  tbo  other,  waa  pr^uced  by  alreolar 
aharcw. 

Tbe  nutbor  liai  met  with  several  very  similar  coms,  thonfih  all  were 
BOi  prodnood  hy  the  aana  cause,  atnl  be  haa  several  tpecimens  iu  hit 
m,  two  of  which  were  presented  to  him  by  bta  brother,  tlM 
Jt,  Julia  Uarrk*. 
lie  bu  also  met  with  two  cases  of  DccnMb  and  axfiiliatian  of 
ibe  alTmlar  processes,  wbirb  are  worthy  of  special  notice.  Tbe  sub- 
jsct  of  tl>e  Cn't  cnso  was  a  i^-iitlomnn  ofaatrumouj  bahit,  about  thirty 
}«an  of  B|[i! ;  tbe  DooroBia  and  exfoliatun  exlendvd  to  tlw  sockola  of 
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til  ibe  teeth  in  tbe  upper  jaw.  In  Mxy,  1351,  he  had  the  nerve  de- 
Btroye<i  iu  thesecond  bicuspid,  oD  the  right  aide  of  the  superior  maxilla. , 
We  believe  it  was  afterward  removed,  and  the  pulp-eavitj'  and  riMt-* 
filled.  About  six  weeks  after,  as  nearly  a»  we  could  a^cerlAin,  th« 
socket  of  the  tooth  became  slightly  painful,  but  as  hia  sulTering  nag 
not  constant.  h«  supposed  it  wouhl  soon  ceaae.  The  pain  ultiinucly, ' 
liowever,  began  lo  increase,  and  by  the  iatt«r  part  of  the  folliiwing 
September  was  so  severe,  and  attended  by  bo  much  consljtutional  dia* 
turbance,  that  ho  was  induced  to  consult  a  physician.  After  faaving 
been  under  medical  treatment  for  about  two  weeks,  the  author  waa  n^ 
quieted  by  the  medical  attendant  lo  see  him.  The  ailected  tootit  vas 
found  to  be  loose,  and  ils  socket  in  a  necnwed  conditioa;  iuBamnia* 
tion  ha<)  extended  lo  every  part  of  the  alveolar  border;  the  gaina 
vtiTii  vfiy  much  swollen,  and  m-arly  all  the  UCfth  jteaHilive  to  the 
toudi.  A4  the  patient  uil*  laboring  under  conMilerablc*  cert'bral  dc- 
nuij^enicnt,  and  a.i  110  advantage  could  tx:  di-rirud  frotn  the  removal 
of  the  tooth  at  tliis  timr,  it  was  deemed  advi:<)iblc  to  let  it  rcmain 
until  cxroliation  of  the  necrosed  socket  should  toko  place. 

Without  going  into  a  dotnilcd  description  of  the  local  and  constittH 
tional  treatment  subsequently  pureued,  it  will  be  sudicioDt  to  stato  that 
neoroeis  extended  to  the  sockets  of  all  the  other  teeth,  except  those  of 
tlie  second  and  third  molars  on  each  side  of  the  mouth.  In  the  cour!<a 
of  about  two  months,  twelve  t«etli,  together  with  ^eir  exfoliated 
•ockct-i,  and  several  large  pieeeii  of  the  riiaxillary  bone  were  removed. 
It  wa«  hoiH-d  that  tlii?  di.-k-ii.'W  would  utop  here.,  hut  in  three  or  fbur' 
weeks  the  four  n'maitiiritr  oiolam  became  very  ftirv  to  tlie  toueli,  and  an 
purulcut  matter  began  to  Ih'  di^chnrg^d  fntni  their  noekcta,  it  became 
nccwwary  io  remove  lliem.  Several  email  pieei«  of  bono  were  exioli* 
ated  nIVi'r  iho  la.i|  ojieratinn,  hiit  at  the  expiration  of  about  fourmoittha 
{i;aiD  this  time  hix  mmith  was  sufficiently  restored  to  enable  htm  to 
wear  a  temporary  net  of  artificial  teeth. 
The  «ubjcet  of  the  sceoiul  t-axe  wu«  a  lady  of  a  cachectic  habit,  about 
thirty-five  years  of  ago.  The  neerrws  rwultcd 
from  inflammation  of  the  alreolo-dental  peri- 
oateum,  occasioned  by  irritation  product^  by 
the  roots  of  four  inciaom,  opon  which  pivot 
teeth  liad  been  placed,  which,  however,  had 
iMvn  removed  some  two  or  three  weeks  before 
the  author  saw  the  patient.  At  this  time  nee- 
ranfl  had  extended  not  only  lo  the  .lockuL*  of  tiiese  teeth,  but  also  up  to 
the  DaMl  crfcit  of  the  maxillary  bone,  and  tho  pniw™i  of  exfoliation 
had  atn-ady  proceeded  so  far,  that  ho  wiw  entihled  to  remove  the  entire 
pkc«,  the  appearance  of  which  is  represented  iu  Fig.  &0.     Iu  July, 
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_]S52.  •  Tow  wmIu  atitr  thn  rcfDoriil  of  this  piece.  li«  again  »«  ilie 

titaUr  wMi,  Ml  exiiRiiiuitiDD.  found  >  largo  portion  of  tlio  paluuiie 
■  nt  thf  Ihidu  in  a  itecroaed  sUM  ;  but   the  procem  of  eeyanikn 
bwl  lu'l  yet  ])r(K.i!odiMl  liar  eanagh  to  floahle  him  to  TPmove  iL 

Thf  ni'romiiaiiTJtij;  eof^rnnng,  miulu  tront  a  ttntn-inj^  AifUialicd  the 
autbur  by  I>r.  Majruard,  r«pr«- 
•mti  a  mw  or  m-cnwia  ud  rx- 
foliBtioQ  of  ■  portion  of  tlio  oular 
nail  of  lfa«  alvtiulnr  ridgr,  and  lbs 
eon»et|ucnt  protrusion  of  ibe  rooto 
of  the  t«Mh  on  ooe  side  of  the 
miulb.  Tbo  only  fiK-ta  whiib 
Dr.  &bjrnan)  hail  |)«^'u  ublo  to 
pmuun!  iu  nlatiou  to  tht«  c»k.-  were  contained  in  the  patient's  staio- 
nuiot:  "Thai  in  181S  he  took  a  cold,  which  settled  in  his  upper  jaw, 
and  a  Iat^  [•ify;  of  ihc  jnw-tmoe  canie  away."  The  cast  from  which 
th*'  drawing  wiw  miidu  was  ttiken  in  IMO;  at  which  lime  the  doctor 
eat  olT  tli«  apicM  of  wrenU  rooU  which  projected  from  the  gnms. 

Pko^kor-XetvMu.  — Itccrwis  of  the  Imnea  of  tbe  jaws  may  also 
mult  from  ex|iomiro  to  the  fumes  of  phospborus,  as  in  the  munu- 
liactun  of  matches,  for  example, 

Tho  disMwe.  vhen  due  to  «ich  a  cause,  luuiilly  coromeneee  about 
a  carioos  tootli,  or  in  na  alveolar  cavity  ujiened  hv  tlie  extraction  of  a 
toaOi,  and  ia  •ouMimes  oouiplicstcd  with  affections  of  tlw  lunjp  and 

sirpwag"- 

tn  phuspborneerosii tht^re  i*  a  |ieciillar  po^tr  appeuranccof  the  face, 
pillHniM  of  the  cberks,  and  r«)iiM<l<'mlilr  piiiii  iind  KWtllin^  in  tlio 
•flhetcd  jaw.  In«tead  of  the  M-jwrntion  of  a  Miiucslniin,  tin-  di-nd  liono 
hnemmii  ramvrlrd  with  a  ptimicooione  like  malerinl,  which  adhcrM 
Tt-rr  firmly  to  iL  AtiM!C)W<«  farm  and  dlichnrjce  exicmitlly  through 
ihr.  »kiii  (if  tliD  cheek,  antl  leave  fintulous  opening*  for  the  Mcapv  of 
tbe  natter. 

cifiea. 

THc  immediate  caoao  of  Deermb  is  the  deolb  of  die  perioeteum.  occa- 
rioB^d  by  infUmmntioB.  The  cause  of  ihli,  an  lias  already  heen  shown, 
i*.  In  a  large  roaj-irily  of  the  coses,  dental  irriluiioo.  Necnwis  of  the 
alvMilar  pn>c«H  occurs  vi^ry  frMim-nllr  while  ihe  arflem  is  under  ibe 
iiiRatiDre  fif  mrrcuriiil  medicines,  aad  during  bilious  and  inflammatory 
fmn,  and  certain  other  roiistiluliona]  diseawa,  as  syphilis,  smaU-pox, 
tie.    It  WMJ  also  rwult  from  nH<cliauical  injoriea. 


244  ABSOBFTION    OF    THE    ALVEOLI. 

TREATHEHT. 

Tlie  treatment  of  cases  of  this  kind  coiuiats  in  the  removal  of  the 
§e<jiu-t<tra,  Btrict  attention  to  cleanliness,  and  the  free  uae  of  chlorinated 
wa-olicH.  Ah  soon  au  tlic  dead  porUonB  of  bone  become  Beparated  fma 
the  living,  and  can  be  easily  removed,  tlicy  should  he  taken  avray  with 
s  pnir  (jf  forecja.  Should  the  removal  of  a  considerable  portion  of 
tlie  bone  of  the  jaw  be  requisite,  it  is  seldom  neoeasary  to  inter&ra 
with  tlie  skin,  or  make  an  external  incision.  The  whole  of  the  lower 
jaw  con  be  removed  in  this  manner  by  dividing  it  at  the  chin,  and 
afier  separating  all  the  attachments  of  the  soft  parts  with  the  knife, 
drawing  uut  each  half  at  a  time. 

To  correct  the  offensive  odor  and  disagreeable  toste  occasioned  by 
the  constant  discharge  uf  fetid  matter,  washes  of  chloride  of  soda,  oi 
chloride  of  sine,  or  of  the  tincture  of  myrrh,  may  be  employed. 
Should  constitutional  symptoms  supervene,  tonics,  a  nutritious  diet, 
and  euch  other  remedies  as  have  a  tendency  to  restore  the  general 
health,  are  of  the  greatest  service. 


CHAPTER  XIIL 


ABSORPTION  OB  GRADPAL   DESTRnCTIOH  OF  THE  ALTGOLAB 

PROCESSES. 

WHILE  treating  of  infiammatJonand  tumefaction  of  the  gums,  the 
luiihor  advcrto<l  to  the  wasting  of  the  sockets  of  the  teeth,  taking 
nci'ii.-'ion  to  exprt^s  a  doubt  that  such  operation  of  the  economy  ever 
manill'^ted  itself  in  the  absence  of  all  local  disease. 

It  in  ul  wnys  accoiiipanie<I  by  a  slight  increase  of  redness,  tumefkction, 
ami  a  shrinking  of  tlic  cdgo:^  of  the  gums  (ulatrophia)  ;  but  the  diseased 
aiiiim  liore  is  uo  imiinj-iderable  as  often  to  attract  little  attention. 
It  is  also  attendetl  by  a  slight  diBoharge  of  purulent  matter  from  betweeii 
the  iimrgin  of  the  gum  and  the  tooth ;  hut  the  quantity  is  so  small  that 
it  Hunnlly  escapes  olraorvatlon.  The  alveolo-dental  periosteum  partid- 
patps  also  in  the  diseased  action,  but  this  is  so  slightly  affected  that 
the  tooth  often  remains  quite  firmly  articulated,  aft«r  the  wasting  of 
its  srickct  has  proceeded  oven  so  far  as  to  expose  more  than  half  of  the 
root  Indeed,  the  affection  \a  so  closely  allied  to  chronic  inflammatioa 
and  tumefaction  of  the  gums,  as  scarcely  to  require  separata  considera- 
tion. 
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Th«  praenM  of  tho  dtacase  b  ueuaJljr  ao  alow  UuU  tun,  fiftaeu,  or 
tmntf  ^Kjwii  nn-  rwniinii  to  nffcvt  very 
pnruopliltljr  thn  ataliiliiy  of  Ura  totlh  in 
Ibrir  Mickrts.  TiM  contiiMnoomHit  of  thU 
(UvtniiTtire  procew  is  tunaJly  ftm  obMrvtd 
uvund  the  vm^M  t««tli :  soiiutimM  it 
BMkn  ib>  tirvt  njipoanuice  on  tlte  aJveoli 
of  Uio  {lolBtiMt  itN'U  of  tlio  first  nud  aeirund 
ojipPT  mulnni,  mii]  ofnipinuuny  it  gooi  on 
h/m  fiir  ytnn  hvior*!  it  allvcU  the  itotkota 
of  any  of  tbv  other  tucth. 

Tho  tmlh,  afliir  tluir  roots  hure  boon  pariially  expoaed,  become,  aa 
Ib[|;)iI  nnliirilljr  be  4tippoe«d,  more  euace|>tible  to  iiapreesion  from  b«at 
iU(i  void,  aitd  nion  voxily  aflected  by  acidd, or  Mcvharine  matters;  but 
lliia  la  alMWi  iho  tm]y  inanifcM  incoarcoience  experienced  frnra  the 
dwiwati.  nnlil  tbe  lealh  bngia  to  looatn  in  iWir  MM-kpt». 

In  T'tg.  5'i  ift  rttpmenlMl  a  cnae  Id  wfaicli  (h^  roobi  of  the  teeth  have 
bofome  cowi'lntnUy  expoiwd  by  il,i«  fj^diial  wasting  of  their  aooketa, 
—  Um  cUMntdioa  bung,  aa  ia  wiuid,  gnwiuit  toward  the  median  Una 


CAOaBS. 

The  csoM  of  tbiapcoulinr  aficctioD  baa  never  been  verj  vnttstHftorily 
nt]ilaii)(^l.  t>>ine  have  «uppowd  that,  inaemucli  ae  it  nrt-urs  moi't  fre- 
leiilly  in  pt-rfons  of  lulrnnccd  age,  it  rniull*  from  a  decline  of  tb« 
tlal  imwers  of  the  body,  independently  of  local  causM.  Bat,  sa  it  i« 
tiftvn  tn^l  wilb  in  middleaifed  persoua  whoee  constitutional  hnalth  ia 

limpaired,  we  douht  ibe  correctneM  of  the  opinion.     In  all  caaes 

bidi  have  come  under  our  o!-aervation,  whHher  in  middle«i;cd  or 
Vfty  nld  peiaona,  the  teeth  inilicated  an  excellent  iunaie  eniwtilution, 
iritntaiTier  nay  have  been  the  »Ute  of  the  f;ei>«ral  health  at  the  tim^ 
lo  CTBTj  iaelancfl  theae  ofgana  were  posMsaed  of  gr««t  dentity,  and 
Uiia  fart,  la  pnrlicularly  noticed  by  Mr.  Fox,  who  says: 

"  lo  a  tnajiiriiy  of  cdm«  in  which  this  diseaae  occun,  the  teeth  are 
perfrrtly  xiunil,  and  IVoni  numerous  (ihecrrntioDB,  we  think  we  may  ven- 
ture U>  aMcrt,  that  peraona  wlio  have  had  lererHl  of  their  teath  aflbcted 
with  cartea  iu  tbo  earlier  part  nf  life,  are  not  liable  lo  loae,  hy  an  ab- 
■orptioB  of  th«lr  Mickela,  thfwe  which  remain  lound ;  but,  where  tlte 
Ifrth  liBVe  '<  I  nfl'eoted  with  cariefi  in  the  early  jmrt  of  life,  perMins, 

aa  ihey  api  .  "  aiteof  &{iy,  mid  oHeu  much  earlier,  have  ihetr  leetti 

bKvHuiiijt  lo«iae  IVum  absorpti^m.  or  n  wasting  of  the  aJveolar  priM-oaa." 

K»w  il  ia  evident  that  teeth  endowed  with  the  power  of  misting  to 
an  lata  a  [lerioil  of  life  llie  action  of  the  canoes  of  decay,  to  which  all 
laetib  an  more  or  leaa  expoaed,  niiiat  b«  poaaaaaed  of  extreme  denaly, 


Uxti 

r5 


and,  ueoewarily,  «  corraaponding  low  degrov  of  vitality'.  In  vif*  r 
thufKcl,  we  li&ve  beeii  led  to  tbe  o|iituoii  tlui(  the  troth  lhptB*t]nr 
may  act,  to  sooie  extent,  u  mecbaDinl  irritnut*  to  Ihi;  morr  lit^'h 
TitalixL-d  parts  with  whioh  tlioj^ane  iniRKdiattly  conD«it«d,  caiiHnj;! 
incnaae  of  vaacular  action  in  tiie  |>frio«touin  of  ih*^  thio  cdgn  of 
ulvOuli  and  oiar;gin  of  (lie  giiMix  Tim  abtmrmiil  roiidition  is  . 
by  a  alight  jtwrction  of  [lunileiit  mntl^'r  oIimmtciI  Ik^wwii  tbi-  cdgw  of 
the  gutuB  tind  tcoth.  It  is  to  iho  corruHirc  action  of  this  parolcnt  matter 
t  bat  tlie  gradual  dc«l  rue  lion  of  tlivnK-i.'oli  hiw  brFomolidonattribtiUil; 
but  it  is  more  probably  a  mtdi  of  tbc  ob&ouro  dUcsM  iban  its  cnuM. 

We  ¥repe  for  a  long  time  iuclinei  to  ast-ribc  thi;  tiicmuc  of  voscnUt 
actJOD  iu  the  edgce  of  tlie  gums   and  alTeotu^>ntal  periuflteum  lo 

'ilatioii  pnidui^ed  by  the  preasiureof  tb«  teeth  a^iiut  ilte  alnwlar 
RBpta;  but  bavin);  met  with  many  caaes  wb«re  the  t«eib  wvre  not 
crowded,  we  wei«  induced  to  ent«r  into  a  more  thorouxfa  ncaminatiou 
of  tbe  iXMMible  vuiww,  and  tbc  foivgoing  w  tbe  only  LiiiicIu#ioii  to 
which  we  buve  been  able  to  arrlre.  lliia  alTiMiou  uiay  nUii  Mimetinwa 
roiult  fniiii  tli«  pro)ienee  of  aalivaf^'  calciUu*,  the  lue  uf  i-biirt-na] 
powder  tu  u  d<;iitifri(!e,  and  tlie  appliiuiiion  of  a  v«ry  Ntiffl*  bnwh  for 
clciuiing  tbu  t<!i-tli :  but  when  cuuned  by  iht«c  two  lattor  ageni«.  the 
absorption  doM  not  progrcat  to  eui'li  ii  drgn-e  il>  nhi-n  it  i*  owinu:  to 
a  want  of  congeniality  bMween  Uw  toolh  atid  thu  uiorc  highly  vltatind 
stnicturiw  burrounding  ita  root. 

TKEATMBST. 

From  what  Iiaa  been  laid  coDcerniog  the  cause  of  this  afltoioa.  It 
b  obviuiia  that  a  cure  cannot  always  be  effected.  Tlie  progrwa  of  the 
adl-(iiiiii,  lii>wcvfr,  niny  minetinioji  tie  am«ted.  Tbc  first  Uvp  io  the 
treatment  ia  to  remove  all  irritatiltf,  and  correct  the  nature  uf  thr  fluid* 
of  tlie  muiitli,  abnormal  in  chnnicl«r,  by  conatitutioDal  treatmeot,  the 
niw  of  limi-waliT,  and  a  dett^rfccut  dentifrice.  Shouhl  »ui'h  mtau 
prove  ineffectual,  the  appHcntion  of  u  tiuluttun  of  iodinv  and  crcowote 
ur  carbolic  acid  to  the  margins  of  tlii7  gums  will  oftmi  Ik  of  Wnetit  in 
rManling  the  absorption,  and  inducing  a  more  hi-altby  action.  The 
eccrdion  of  the  pnnileiit  mntlor,  lo  the  action  of  which  some  attfibuts 
the  detlniction  of  the  alveoli,  is  the  result  of  a  disease  in  the  alveolo' 
dental  periosteum  and  edg^^M  of  tbe  giims,  arising  from  xomc  peculiar 
physical  condition  of  the  toeth,  t>i«  jirogn-jH  of  which  may  be  rctanlrd 
by  clruning  the  teoth  fruqucntly  aiid  tbon>U)chly,  utiiuj;  the  precaution 
each  timti  to  n^movc  the  purulent  matttir  from  between  the  odgra  of 
the  gums  and  teotli,  lest,  if  allowed  to  fvmain,  it  ihould  become  putrcs- 
cent,  and  in  this  condition  act  as  an  irritant  to  tbe  gum,  For  this 
purpose  a  brush  with  elastic  bristkv  should  be  tu«d,  and  much  boiw&l 


IIVPERTROPHY  OP   ALTEOLAB  OATITIBB.       347 

win  he  iloiTMl  hf  {nsnug  floaa  silk  a«vera]  times  n  i)«y  up  ukI  down 
Iiriitt<ai  the  leetJi,  and  npfilving  a  solution  of  nitrate  of  nlvcr,  twcotj 
gntiiu  to  tJte  ouiH'v  of  iruU'i,  \>y  m«auB  of  a  camolVliair  bniili,  to  lli« 
manpn^  of  ilie  ipiiDe.  When  siklivury  calculus  twiMs  the  rcocaion  of 
tlx'  cum.  tlx^  firri  iodtcattoB  ii  the  removal  of  this  depwit.  As  tiu) 
maiiim  ul'  (Iik  gtiui  b  inlUDied,  and  u  «ulcu«  or  (lockel  formed  betWMO 
it  and  tlio  Umth,  an  tbcition  should  he  nuule  fruiu  the  iMttoui  of  ttiis 
•uktv  upward,  and  (h«  tooth  eurfuce  clciLncd  aud  polisliod.  Tliis 
tnntmrat  should  1>e  fullowed  tiy  thv  applicitlioii  of  L-arl>olic  avid,  on  a 
tlitu  i)tri{'  of  unuijte  wooil,  to  the  iuocr  surlavo  of  llu)  margin  of  llw 
guni  tu  pmutotti  li«altlij  granulations. 


CHAPTER  XIV. 
HYTEftmnpRY  or  tbe  wali^a  op  the  alveolar  cavitibb. 

ATtXlTH  is  I'ornctitin's  »lo«ly  forcwl  from  it*  yilnan  I>y  a  depodlt 
nf  Ixiny  nmttcr  in  tlm  Ij-nmin  or  on  the  side  of  the  sockel.  Two, 
or  »vta  three  Iwth.  may  tie  gradually  displsoed,  at  tJie  some  time,  hj 
estMluoiit  of  the  alv«(di.  The  iIi')HK>iti>>u  uauully  proceeds  so  sloirljr 
that  ui>c  ur  two  jtnn  arc  rvquinnl  Iti  eOi-ot  a  wry  pcrcei>tiblfi  cfaaage 
in  tlif!  rriiuntioii  of  a  twtth.  Tliv  ujijyir  cHmtral  iiMrinon  ur»  mons  fte> 
qwmlly  aff<ivt«<l  than  nuy  of  tho  olhur  Icrlh,  and  the  dcpOMil  occurs 
oAanuT  at  tbo  liottom  tliim  on  (be  widv*  of  thu  nivtvli.  Iti  ihu  Er»i 
caav,  th«  Umth  i«  gnulually  protnidci]  from  tli«  tuH-kvt ;  in  the  olhur, 
fl  is  vitber  pnwod  out  nf  tbo  arcb,  or  mfpainet  ua«  of  tfao  ndjoining 
bMh.  Invpilarity  in  the  arraogeneot  of  the  teeth  is,  in  this  niAancr, 
MmHiRivM  pri'dun'^l,  itipecially' when  more  than  one  socket  is  iitfcctad 
■t  tbr  nacutt  tiintt.  Tliu  cwntrsl  incisora  are  someticicit  fortid  niiAft; 
at  othnr  timoi  ihcy  an  forced  aKaioKt  each  other,  aud  cauMs)  to  over- 
tap.  Tltf  ilitpdtitioo  of  bone,  bowerer,  being  gi-neroliy  cotiGiied  (o  the 
IhjUjuii  u(  llic  eockcis,  tlie  teeth  are  more  fruijuenlly  thrust  fVom  their 
«l*M>Ur  enviiiea,  Wlieo  this  occur*  nitli  n  penou  irboM  up|>cr  and 
biw*r  Iwtb  Btrike  directly  u|>on  each  other,  it  wiunionii  much  ineon* 
voiiance:  for  the  t^lotigKio^l  tooth  mait  either  lie  tliruwii  from  the 
dnjn  <if  tbn  ntlii-r  tevtli,  ur.  by  striking  its  imtjigoiiist,  prcvcut  tb« 
Jam  ttvta  oomiiig  togdbor, 

CAtrsBa 
60  little' b  known  ooneernlng  tho  cause  of  exostosis  of  thesockcu 
uf  tbo  UnOh,  that  it  may  svoui  almost  useloes  to  sttompt  ma  cxplnnatioa 
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of  it.  That  it  resulta  fWim  some  irritation  of  the  liiUDg  membimne  » 
very  generally  believed,  but  what  causes  the  irritstion  does  not  aeent 
to  bn  well  understood.  We  have  thought  that  it  might  sometimes  be 
produced  by  pressure  on  the  bottom  of  the  alveolus,  espedally  when 
the  extremity  is  nearly  as  large  as  auy  other  part  of  the  root  of  the 
tooth.  I1ie  Buseeptibility  of  the  lining  membmoe  to  morbid  impres- 
sions may  sometimes  be  so  great  that  the  pressure  of  a  very  conical 
root  may  be  sufficient  to  produce  this  effect ;  or,  it  may  be  produced 
by  the  jjressuro  of  a  tooth  which  possesses  only  a  very  low  d^ree  of 
vitality.  But  in  connection  with  this  class  of  cases  must  be  taken 
another,  in  which  absence  of  all  pressure  would  seem  to  be  an  inciting 
cauiie  of  alveolar  exostosis;  as  where  a  tooth  has  lost  its  antagonist 
tooth  or  tci-tli,  aud  in  consequence  becomes  elongated.  A  diseased 
state  of  the  gums  can  have  no  agency  in  the  production  of  the  exosto- 
sis, for  it  madt  frequently  utrcurtt  in  individuals  whose  gums  are  per- 
fectly healthy ;  and  if  it  were  the  roflult  of  any  constitutional  tendency, 
all  the  teeth  would  be  as  likely  to  be  affected  by  it,  as  those  we  have 
mentioned. 

TREATMENT. 

When  the  exostaiia  is  on  the  side  of  the  alveolar  cavity,  the  tooth 
cannot  be  restored  to  its  natural  position ;  but  when  it  is  in  the  bottom 
of  the  socket,  the  elongatL-d  oi^n  may  from  time  to  time,  as  it  is 
forced  fniin  the  alvw)liis,  be  filed  off  even  with  the  other  teeth ;  but  in 
doing  thii^,  care  sliouhi  l>e  taken  to  avoid  os  much  as  possible  the  un- 
ploa.sant  jar  which  the  file  is  so  apt  to  cause,  and  which  might,  in  such 
ame.-i,  excite  the  t^eriosteum  to  increased  activity  and  a  more  rapid 
deposit.  This  will  remove  the  deformity  and  prevent  its  displacement 
by  the  antagonizing  tooth.  By  this  simple  operation,  repeated  as  oc- 
cusiim  may  require,  it  is  preserved  for  years,  and  rendered  almost  as 
useful  as  any  of  the  other  teeth. 


CHAPTER  XV. 

ATROPHY   OP  THE  TEETH. 


Til  AT  peculiar  structural  alteration  of  the  teeth  designated  atrophy, 
is  k'ss  frequent  in  its  occurrence  than  any  other  disease  to  which 
these  organs  are  liable ;  but  as  tlie  progress  of  the  affection  usually 
terminates  with  tlie  action  of  the  causes  concerned  in  its  production,  it 
has  scarcely  been  deemed  of  sufficient  importance  to  merit  serious 
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ooaritlMatkKi.  HnicB  iu  etiology  and  patholof^  bnve  not  been  Teiy 
(■rafblty  Uivr«ii;;»iiil.  Indeed,  tuoat  wrilen  upon  Ihi;  disCKioa  of  ih« 
taMbliav-ruvi.Tl<><jk(il  llteaflbetiuniillo)|:eUi«r;  wliilo  u  Ivn  li it vv  merely 
■llnddl  lit  it,  wilhnut  dutcrribing  lli«  cburacteriuira  of  t\ea  iu  pritici- 
(wl  vBfietMK.  Wli«Ui«r  we  iiliall  now  Ite  able  to  tbrow  iid}-  aUJiliuDul 
1ig;hl  ui'in  ilie  aulijcet,  vr  twtiiblUb  ihr  ramcUiOB  of  any  upimoiu 
alnauty  iiilvaiii-ol,  wo  l<-nv«  to  olbeni  to  ileicraiiue. 

Tl)c  kiriitt  n])]>Hc«)>itit]r  tif  tbo  tvnii  oirojthy  may,  iwrhape,  bv  con- 
■idcred  aa  »nmvwhal  qunriiriuikblv :  U  the  twg  priiteijinl  varieltua  uf  titu 
aAM.-li(ta  nuui't  in  a  cuugntiUkl  (Icfi^t  in  xitiie  [xirtion  (tf  tbo  Gnnnicl 
uf  two  tir  BMtrc  iivth,  nUbt^r  tituu  in  Uio  wiL^tiii);,  fur  want  uf  ni<uriiih- 
at,  af  BUjr  of  Urn  duiuil  tiaiUM.  Thi«  Utid  mould  teeta  to  be  Mo- 
dem) Ptilt  toon  iDappn<)irialo  by  tliu  fact  llint  Ddlborof  the  vamtlet 
to  vbicb  wo  bav«  n!f«rt«d  otvare  subscqiicDtly  to  tlio  fbnutioii  of  lli« 
■oaiuel.  Bat  •«  Ibo  rongfnita)  funn  of  tlio  diMOM  w  cvidcittK  the 
nmit  of  altiTod  fiiiirtion  in  a  portiuu  of  onxi  or  tnorr  uf  tlit>  furinativo 
•nyana—  if  noiof  ■Iwiluio  dogvnentioD,  fram  vidow  nutrilkm  —  m 
mn  diip-Mxcl  tu  rrgard  thu  t«nn  aa  tho  moat  upjilicaUe  of  any  tliat  can 
beapiJioi  to  it. 

Maury  traate  of  atrophy  and  erosion  as  one  and  the  same  diMasOi 
But  in  dvMribinc  atrophy  be  noticed  tbe  diitinclive  pcvuliaritiei  by 
whieh  Mch  aSectioD  u  characteriu<l. *  In  dtiBtribin);  ihc  ilifl^ranoa 
bvlwnv  rnviuo  am)  ntru{iby,  M.  Pt'lnfMure  nys,  tlie  jwrt  atrophied  ia 
Ar""  •-  '  !id  doprivMl  of  lh«  mnniol,  and  that  the  Uwtb  are  y«Uow 
a:i  V.-,  lht>  toitrh  of  th«  6n^r  cnniin);  palii ;  but  in  eroaion.  if 

ihe  rryvlAl*  of  tliiT  riinm<-l  aiK  oot  tviM>]Ir  dij^tmyed,  the  boiumi  of  the 
pita  arc  nf  a  whitn  mlor,  and  un  bi-ing  touchn)  no  Hiufcreeahle  eeoMr 
ttud  U  e<|(rrirnrw<l ;  if,  on  the  rontinry,  tho  cryttmla  arc  destroyed  10 

'  ili-iitiiic,  ihe  part  thit*  di'Muilcil  lit  irrilnblo. 

Ill  ail  arttrlo  ou  emeioit,  Miiury  jfivcH  a  vory  arciirntr  drvcHplion  of 
M^eral  varlatiot  of  atrophy  nf  the  teeth.  The  flr^t,  bu  rvpnwtito  u 
tnoaMiiifi  nf  dr-  '  T  ir  whitf,  or  light  yellow  spots,  i-itiinted  in  the 

MMUBcl  of  Iho  I'  iiiiUL  atrtftb)!  Ihe  ainoothneM  of  \U  Eiir&ve. 

The  •roond,  M  diameteritml  by  imuli  crowded  boles,  or  irrefnilar  d«- 
pr>  r.-<Mnbling  quilting:  oru  ronj<iiitin>[oflratiBTer»eainuo<itiea, 

•II  _  -viilod  by  prominent  liiiM,  wbioh  nn-winwiimei  "yellow,  hiil 

!•(  the  fi.lor  of  the  ennincl.*"  Th«  third  varkty  aflVvii"  the  dentine  aa 
ttnll  aa  ih«  onamcl,  reducing;  tli«  dimeusioDB  of  tliv  crown  of  iho  touih 
■Mnrtfmi*  til  oDo-lliird  ila  natnral  m»,  and  not  un(VM|ucnt]y  (Uriding 
it  by  a  ili-qi  «'trrMlnr  groove  or  deproaatoa. 

Shik-  of  ih<-  ptitniiBieDa  htre  dewribed  are  prtxlaccd  by  tlie  ociion 
of  comadro  af^enta,  or  are  the  rtsult  of  chemical  deconipoaitioa  oilhar 
■  TniU  C«ni)>l««  d«  t'An  du  Daollala,  pp.  W  aad  loa 
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of  tho  eoamel  or  ilentiae,  but  are  manifestly  dependent  upon  oOiei 
causes.  Tlie  term  crodion,  therefore,  cannot  with  propriety  be  applied 
to  either  variety  of  the  affection  just  noticed.  Although  Maury  hu 
given,  under  the  term  erosion,  a  lietter  description  of  the  prindpi] 
varietiea  of  dciitul  atrophy  than  any  other  writer,  he  has  omitted  (ame 
thingfl  which  it  will  be  proper  to  meutioo.  Id  treating  of  these  different 
varieties,  tlierclbre,  we  shall  change,  somewhat,  the  order  in  which  he 
has  arranged  them. 

Odoiitalmphia  niay  very  properly  be  divided  into  three  Tarieties. 
Eiicli  liiw  chai-apterietic  peculiarities  which  distinguish  it  from  either 
of  the  others.  Two  are  always  congenital,  and  the  otiier,  although 
mo^t  fnijuently  congeuital,  sometimes  occurs  subsequently  to  the  erup- 
tion of  the  tooth. 

Firrt  varielji.  —  The  peculiarities  that  distinguish  this  variety  of 
atrojiliy  from  cither  of  the  others  are,  that  it  never  impairs  the  uni- 
formity ami  amoothiieHS  of  the  surface  of  the  enamel,  and  is  character- 
ized by  one  or  more  white,  or  dark,  or  light  brown,  irregularly  shaped 
spots,  ii]iou  the  labial  or  buccal  surface  of  the  tooth.  It  occurs  oftener 
than  the  third  variety,  and  less  frequently  than  the  second.  It  rarely 
a[)penrs  on  mure  thuu  oue  or  two  teeth  in  the  same  mouth,  though 
sevcrul  arc  siimeiinica  marked  by  it.  It  is  seen  on  the  molars  more 
frequently  than  the  bicuspids,  and  much  oftener  on  the  incisors  of  the 
upper  jaw  tlian  iuiy  of  the  other  teeth^  We  do  not  recollect  to  have 
ever  ol)serve<l  it  on  the  cuspids  of  either  jaw,  nor  on  the  palatine  or 
lingual  surfaces  of  the  incisors. 

The  enamel  in  much  softer  on  the  affected  than  on  the  unafiected 
parts  of  till!  to'ith,  and  may  be  easily  broken  and  reduced  to  powder 
with  a  ste<-l  itixtrument.  It  seems  to  be  almost  wholly  deprived,  in 
these  ihlates,  of  its  animal  constituents,  and  to  have  lost  its  connection 
with  tlic  suiijaeent  dentine.  The  size  of  the  atrophied  spots  are  almost 
as  variable  an  their  shape,  but  the  only  harm  resulting  from  them  is 
the  unsijihlly  aspect  they  sometimes  give  to  the  tooth. 

As  we  liave  hetbrc  remarked,  this  variety  of  atrophy  is  sometimes 
aceifleiilal,  occurring  subsequently  to  the  eruption  of  the  tooth,  but  in 
a  large  m;ijorily  of  the  cases  it  is  congenital.  It  is  rarely  seen  on  a 
tempuntry  tooth.  Id  all  the  coses  which  have  come  under  our  observa- 
tion, it  Wiii4  confined,  to  tlic  best  of  our  recollection,  to  the  teeth  of 
second  ilentition. 

Second  varieti/. — This  may  be  very  properly  denominated  perforating 
or  pitting  atropliy  ;  it  gives  to  the  enamel  an  indented  or  pitted  appear- 
ance, the  irrepiular  depressions  or  holes  extending  transversely  acruw 
and  around  the  tooth.  The  pits  are  sometimes  more  or  less  distinctly 
separated  one  from  another  by  prominent  Hues ;  at  other  times  they 
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sn  coofiueDt,  and  form  an  irregular  horizontal  groove.  Sometimes 
they  penetrate  but  a  short  distance  into  the  enamel ;  at  other  times 
they -extend  entirely  through  it  to  the  dentine.  Their  surface,  though 
generally  rough  and  irregular,  uauatly  presents  a  glossy  and  polished 
appearance — a  peculiarity  which  always  distinguishes  tlib  variety  of 
the  aS^ction  from  erosion.  The  pits  often  have  a  dark-brownish  sp- 
peaiance,  though  sometimes  they  have  the  same  color  as  the  enamel  ou 
Other  parts  of  the  tooth. 

Thia  variety  of  atrophy  is  never  confined  to  a  aingle  tooth.  Two, 
four,  six,  or  more  corresponding  teeth  are  always  affected  at  the  same 
time  in  each  jaw ;  and  tlie  correspouding  teeth  on  either  side  precisely 
io  the  same  manner  and  in  the  same  place.  When  more  than  two  are 
marked,  the  distance  of  the  pite  from  the  coronal  extremity  of  the 
tooth  varies,  according  to  the  progress  made  in  the  formation  of  the 
enamel  at  the  time  of  the  operation  of  tlie  causes  concerned  in  the  pro- 
duction of  the  affection.  For  example,  when  the  line  of  pits  in  the 
central  incisors  is  situated  about  two  lines  from  their  cutting  edges,  it 
Till  scarcely  be  one  line  from  the  cutting  edges  of  the  laterals,  and 
only  the  points  of  the  cuspids  will  be  marked.  When  the  indcutations 
are  nearer  the  edges  of  the  central  incisors,  they  will  be  on  the  edges 
of  the  laterals,  and  the  cuspids  will  have  entirely  escaped. 

Sometimes  the  teeth  are  marked  with  two  or  three  rows  of  pits,  and 
when  this  is  the  case,  the  patient  has  either  two  or  three  relapses ;  or 
has  been  attacked  two  or  three  times  in  succession  with  some  disease 
capable  of  interrupting  the  progress  of  the  formation  of  the  enamcL 

Although  the  incisors  are  more  frequently  marked  with  these  inden- 
tations than  any  of  the  other  teeth,  the  cu^jiids,  bicuspids,  and  even 
the  molars,  are  sometimes  affected  with  them.  When  the  disease  at- 
tacks the  molars,  its  effects  are  generally  located  on  the  grinding  sur- 
fiice.  The  permanent  teeth  are  more  liable  to  be  attacked  than  the 
lempomry.  We  have  known  but  one  instance  in  which  the  latttir  were 
affected  with  the  disease. 

This  variety  of  atrophy  occurs  oftener  than  either  of  the  others,  and 
though  it  sometimes  gives  to  the  teeth  a  disagreeable  and  unsightly 
appearance,  it  rarely  increases  their  liability  to  decay. 

Third  variety. —  In  this  variety  of  atrophy  the  whole  or  only  a  part 
of  the  crowj  of  a  tooth  may  be  affected  ;  the  dentine  being  ofteu  im- 
plicated as  well  as  the  ename!.  The  tooth  usually  has  a  pale-yellow- 
bh  color,  a  shrivelled  appearance,  and  is  partially  or  wholly  divested 
of  enamel.  Sometimes  the  crown  is  not  more  than  one-half  or  one- 
third  its  natural  size.  Its  sensibility  is  usually  much  increased,  and 
its  susceptibility  to  pain  from  external  impressions  b  wonderfully  ex- 
cited by  acids.    It  is  also  more  liable  than  the  other  teeth  to  be 
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Rttnckc'l  I>y  mrlc*.    Tbo  root  of  iha  tooth  is  MnnetrauiB,  tlioiigli 
affvrtti],  mitt  |>rM«iiU  wi  trri>),iiUr  kiioltml  itppoaninc*. 

Tlio  cUhl'sm)  ia  oAad  cunfiiivc)  to  n  Fiiit>le  tootli,  but  it  mora  tn<\w 
ehou**  itwir  on  two  comH|XKi(ling  Ivclh  in  llie  same  jav.     Awim 
to  otir  ol«vrvatiou,  th«  bMysptits  arc  [iiun>  liiiltio  to  be  nttaclced  ih 
any  uf  the  other  twth.    Tito  It-mpornrT'  Iccth  src  rmrely  nfitctcd 
il.    Tliin  vitrU-ty  of  itlnipby  ocrun  Ins  frv>{ticnily  ihan  eiihn  of  lEtT 
Ollu'r*  :  uikI,  u1thiiU|:h  it  iiicroiucfl  th«  liabilily  of  tb«  aSoL-tcd  oTfru^ 
to  «urH-«,  they  aumotitnw  esmpe  until  the  twentieth  or  thirtieth  yi 
of  ugo. 

Ill  the  deecription  which  we  have  gircn  of  th«  three  TarMllos 
dental  atrophy,  we  may  have  oiiiittiil  to  niciiiioii  lonie  of  ib«  )ircu- 
Iiarilii«  bdungin^  to  «a(-h,  biil  wv  haw  pointed  out  ihcir  priiM-i|Ml 
ckara(!t«riiiti«  with  Huflicii'^iit  uveunicy  to  cniible  thom  to  bo  di*ilii- 
l^islied  ouc  from  another,  aiid  either  from  cn»iou. 


CAC8K8. 

The  Sr«t  variety  i«  ovidcnily  prodHci.ti  hy  wimc  oniw  mpablo  I 
of  prevcuUngor  d«#tn>yiDg  tbo  boud  nf  iiiiiun  Uiui-rn  tbv  ci 
and  ftihjacvnt  dot)liiii\  but  wliat  tliat  chum.'  is,  btoomu  a  <|u»iioii 
whitih  it  inny  lio  ililliailt  to  aiisw«'r.  SiihEOijaontly  to  iho  miptioD  of 
the  tevth.  it  may  bo  ocviuionod  by  mibeluinica]  violence,  but  we  hm 
never  known  more  tliau  one  case  in  whii-h  it  hnd  n^uttvd  from  thti 
oaiuvi  and  tlmt  was  occasioned  by  a  blow  upon  the  tooth. 

Kow,  whether  the  bond  of  uniiin  between  this  portion  of  the  enanid 
and  (h?  ^iilijsi-ent  dentine  was illtmediately'lcftroyctl  by  thu  coocosioa 
of  the  blow,  or  whether  it  resulted  froui  eubseijtieut  inSuuimBlioa  ani 
the  d«tth  of  the  intermediate  tncnihraue,  ia  a  qneedoo  which  may  not 
be  easily  amiwered.  If  it  were  dcHro}'eil  at  once  bf  the  blow,  oae 
might  be  \«A  to  mppoKc  llutt  the  obaqge  in  tlic  color  of  the  enamel 
would  Imvo  been  observed  iaimodintoly ;  but  it  may  buve  reaulied 
from  Komo  «ubsoquctit  chim^  or  alteration  lu  the  animal  cooatitueBU 
of  this  part  of  the  eDamei.  foilovnng  u  A  cnnncqaeitce  of  the  injury 
produced  by  the  violence  of  the  blow.  Th>no  am  <|ue«tionii,  however. 
which  the  present  state  of  our  knowledge  doc«  not  enable  ua  to  «ol\'e. 
But  that  the  white  fipot  in  this  case  retndtod  at  a  cooMqucooeof  tli« 
blow,  there  cannot  be  tJie  len^t  shadow  of  doubt. 

When  the  nB'et-ilon  t»  congeuitol,  aa  it  almost  always  ia.  it  ia  do- 
pendent  upon  Hoinc  other  eau»e ;  potmbly  upon  disease  in  the  p4ilp>  or 
iniermediatv  membrane,  whidi  eoDMittitm  the  bond  of  union  bdwvcn 
llie  dentim-  and  etiatnel,  f>ub»e<iuei]tly  tu  the  lormation  of  the  laitcr. 
But  what  liie  dntenniuiiig  cttU.ie  in  uf  the  diiease.  whether  produced  in 
thid  way  by  (iiuple  local  irritatjon,  or  by  general  constitutional 
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turluuim,  m  are  Dot  prepared  to  my.  One  would  be  likely  to  suppose, 
if  th«  atJvpbbid  s|kiU  were  on-aitioiiod  by  iltJfwse  of  Uie  ]>ulp  or  iiitrr- 
mnltBlv  rnKtnbtaue,  tha  morbid  aclioD  Hnuld  scarcely  confiup  ibdf  to 
meb  uttrmw  nDil  cinriiaiwrribed  llmilA.  But,  wli«tli«r  tlio  dcetnK-tion 
of  the  inli-niH-diuo  luciulirutie  of  the  alTected  pvtH  rwulta  m  ii  txtuo- 
qiMnr^  'if  artutil  diiwBite,  ur  nu-rely  froio  vit-knu  uutrilion,  or  wliuttKi 
from  uiikniiwn  rutuxti  it  hno  fiulrd  to  be  developed  here,  it  in  c-rliiin 
ihu  tht-  fibru*  of  thi*  piirtioH  of  tlw)  enunel  »n  not  united  to  thu  huU 
JMOil  dentine ;  ibiw,  not  n.>criTiiig  »  nupply  of  nutrknl  fluid  or  vital 
prinnplc,  ihfir  animal  fninii-n'trk  iinrltally  orwhoUy  peraben,  lesviug 
Imi  littlv  i'!>'-  llmii  lli>-ir  innrgiiiiic  voa-litiientH.  Tlte  cnuae  of  ibit 
variety  of  onngriutal  utrophy,  it  n>u«t  be  oonfltaicd,  is  very  obscure; 
and,  la  Um  abwnce  of  ponitivo  kiiowb'd;^,  we  cau  ouly  mfer  tbe  caiHt 
buta  tha  nature  of  the  nflectipn.  If  it  diKH  uot  rcoult  from  imc  or 
gtfaer  of  tbi?  above- lavutioncd  wu«ea,  it  iit  diificult  lo  iinagiuo  iu  nbat 
*ay  it  u  pmduRcd, 

Tbc  muM  of  ifae  WCODd  VAri«ty  of  odonlatropliia  k,  wo  Uiiok,  mt- 
ible  vf  a  mora  aiti«Cu.'tory  exptanation.    Tli«  formotivo  oi;giui  of 

teiuuBol.  as  u  nowgcucmlly  udiuitted,  cotuiiitaof  nDWobmns,  oou- 
pwMid  alnoit  wliolly  of  eliort  hexagonal  corpusclep  or  fibres,  which  cat- 
rvpand  in  ■Jiupi'  and  »rr.iiii>>?inei)t  to  the  fibre*  of  the  coamcl.  This 
Bl«nd>r«nfl  is  aocunit- ly  ui'tiil'lvd  to  the  cniwn  of  llic  tooth,  nud, 
•wvnlinff  lo  Bajtchkow,  MK-h  Ghru  u  a  i<ocrvtory  duct.  wImw:  peculiar 
Amoliiin  it  b  to  eocrctv  tbe  fibre  of  tlw  OMuncl  dorfxaponding  to  iL  It 
iboald  aUt  bo  bonto  in  miivd  that  tbd  secretion  of  ibe  carttiy  miIi«  of 
Iha  euamal  omunMOflo*  at  tbe  curuaal  oxirctuicy  of  tbe  tootb.  gradually 
proeeeding  lowrard  the  baae  of  tbe  crovrii.  Nuw  we  can  readily  ooa- 
OBve  ll>at  aone  cututitutiunnl  dhwaia  might  iatorrupt  tbe  Kcretion  ^ 
ibe  flaithy  *alu  ,d<:p>nttcil  in  tbe  «iiaoMl-«oll«  or  aocrelory  ducta  of  tbo 
nanal  nenbrBne,  fi>r  tbe  fumutioa  of  tbe  eoamel  flbres ;  occurriog 
at  tl»a  lime  whifti  this  proeeea  u  going  on,  it  luighl  preveiil  ibvm  from 
J,  and  couRo  them  lo  wither  or  wo; t«  away,  giving  to  tliia 
I  of  the  oobomI  Ihe  pitted  ap|)earanLi:<  whiob  eluumctefinM  tliia 
farlaty  of  atrophy.  I  n  otlior  worde,  the  secrctiou  of  the  (oorgani^;  ooa- 
i^tDeuta  of  tbe  enamel  beiug  interrupted  Ibr  a  short  time  th«  horixonlal 
row  of  cioll8  in  tbe  enamel  membrane,  iulo  which  it  nhuuld  tKMli<pMite<l, 
will  »'>t  Im  filled;  ooiueqneutly,  aa  mij;bi  readily  be  i>upi>(iH.'d,  tboy 
will  WMtn  away,  leaving  a  circalar  r>w  of  indciitationit  around  tbe 
ervwn  of  tbe  tooth.  But  na  eooo  u  tlio  comlitutional  diMaou  baa  run 
li> '  1  Imi  wmtion  of  the  oarlhy  salts  will  be  rvauim-d ;  ami  unloM 

IL'  iper{«ao«aa  reIap-«,  or  has  aaccond  attw'kiirdijRiwo.aipfr 

Ueof  inlornipiiag  this  aeci«tory  prooess,  tbe  Oliver  p;irid  of  thovaamol 
Hill  be  well  funsed. 
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Some  writ^^«  luoribo  Uio  fnrmnlion  of  theM  piu  Id  tli«  ei)«in''1  to  iLs 
ohemivul  nctioii  of  a  corroctivu  ilutJ,  or  to  on  acidulated  cnn<litiaa  of 
tli«  fluid  oonlninMl  in  tUo  dental  nc* ;  bat  tbvr  have  evidently  am* 
fonnilcit  lliis  olTi-i-tioR  wiih  enMion,  Wn  bdicrc,  boKover,  it  aiiiNit 
alwajs  upctire  n*  ii  vunovqtHTniMi  nf  sorki  eruplivo  dueoM  or  catarrlul 
ferer  occtirring  during  tho  "  unainolling  '*  proccw ;  nad  there  are  naay 
&aU  wbiob  go  to  etietiun  tho  eomxrlneu  of  this  opinion.  In  ocarif 
all  tbe  eases  tlint  luiv«  flillcn  iiii'lcr  our  ohscrvatioii,  it  ns  elenrly 
Iraoeable  to  mcules,  acarlatittm  diickcn-pox,  catarrhal  fever,  or  Enialt- 
pox.  It  may,  however,  occafioaolly  b«  produced  by  other  ooDstitutiaoal 
diseases. 

Tlio  third  vnridy  of  dcniiil  alrophr.  «o  &r  nn  our  otMervntion  upoa 
tho  subject  hu  pi'rmUt<.Hl  ii»  to  form  an  opinion,  ul«iiy«  results  fro<n 
•llorcd  or  ricioux  milrition,  rautwd  by  diMve  of  the  pulp  or  onatnd 
mcmbmnc,  or  tmOi,  dimng  the  RCCTVlioD  of  the  dentine  or  enaniet, 
aoconlingly  m  om.'  or  )it>ih  are  afi'Mted.  Wc  aro  inclined  to  beliere 
that  thR  diKam.'  in  the  drntnl  pulp  or  enanx.-)  incrabrano  mar  be  pro- 
duced either  by  local  or  eon^titutioiial  ra»^«»,  or  both,  But  the  infor- 
mation whii>h  we  liave  liccii  nble  to  obtain  i*!  tho  ciUes  that  we  h«<ra 
men,  oonceniing  the  sinto  of  the  );cneral  health,  and  tJial  of  tbe  mouth 
at  the  time  of  the  dcntiiiificatton  of  tbe  pulp  and  tlie  secretion  of  tlM 
enamel,  baa  not  been  as  sallafaclory  m  weoould  have  irbhed. 

Since  mitin;  the  forcing,  tlio  followini;  intoreatinj  case  of  dental 
atrophy  baa  fallen  auder  our  obMrvnUon : 

Slrtt.  C  called,  in  1850,  to  eoruniU  lu  concerning  her  daughter^ 
tcetb,  which,  fn>m  eorigenituldtifect,  prtiienicd  amortuncightly  appear- 
ance. Tlic  girl  wtw  between  nine  aiKt  ten  yearn  of  age,  Tbe  cutting 
edgea  of  the  uppiir  enntral  inriKn  were  badly  pitted  and  very  rough ; 
the  corresponding  li.-<^lh  in  tlic  luiccr  jnw  hiii]  a  inuuvnise  row  of  piu 
pfUfing  nround  them,  about  a  nixteenth  of  an  ini'h  below  their  cutting 
extrcmiticit.  Another  row  ofpiu,  so  close  together  as  (o  form  a  rough 
groove,  encircled  the  upper  centrni  inciaors,  alxmt  an  eighth  of  an  iaeli 
below  tho  gum,  and  tho  laterals  a  little  nearer  thoir  cutting  cdgei; 
the  lower  incisors  were  similarly  marked,  but  not  quite  no  near  tbo 
gum.  The-  eoaniel,  near  the  second  Iranivonw  row  of  ]kU,  and  between 
it  and  tlie  tuUing  edgce  nf  tJie  teeth,  was  tliin  and  of  a  light-brown 
color.  A  little  shave  the  fimt  row,  on  the  central  inciKir*.  wi-ra  two  or 
three  brown  or  opa'iue  apoU.  The  Srst  permanent  molnrs  were  alao 
encircled  with  a  row  of  inilentnltona,  about  hsdf-way  bolvreen  their 
grindinf;  siirfacet  and  the  gum*. 

On  inquiry,  wo  Wnitxl  from  tho  mother  that  the  child  hod  a  light 
attack  of  m<»«IiM  when  hvtweon  eleven  and  twelve  montlu  old,  of 
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wuivt  fertr  whm  lUKHit  filWn  or  lixtPFD  innnlhii  «f  age,  anil  ilpcii- 
Icrjr  at  ftboat  lltc  twvuty-llrat  or  twMitjr-«MOiii]  mutiiti. 

Now.  hvn  WD  lioiro  tlio  Uiroc  variotiM  of  atropliv  <w  tW  rnmo  teeth; 
aod  tbo  oci:urn.>noa  of  cnnntUutiuunl  i)i)ea.-u<ti  ubnut  the  iim«  Rhen  the 
mflrctM]  pnrta  iif  tb«  Icctli  mu«C  bavu  bccti  rrrviring  llidr  eartlty  atlu, 
wiHild  wuiR  to  MUbluli  vcrjr  ouucliulvdjr  Uiu  coiiocctioa  of  the  otw 
with  tb«  other. 

TBEjLTMEHT. 

The  nature  of  this  affection  U  eucit  M  not  to  admit  of  can,  Tlio 
tn«tiDLiit,  th«rpfnrc,  laiut  hv  prerentiTO  rstlicr  than  curalivp.    All 

It  can  bn  dniio  U  to  intti;>ata  ihe  scTCrily  ofeucli  i!iwna«tt  as  arc  su]>- 
|«1  to  pnidupe  it,  tiy  (lie  a<)iii)nUlrati(>n  of  pro(>cr  reiuedwa.  By 
thU  RiKan*  lh«ir  ligtirimu  elToct  upon  (be  [«eth  may,  pcrhnjia,  l>e  par- 
tjall}'  or  wholly  <-i>uiitvmc(e'l. 

I(  >rl<li)m  liii|>iM<<ix  ihnl  a(ro[iliU>(l  teeth  decay  mora  readily  than 
uthiir*,  fti  thn(  Uie  only  evil  reHultlii];  fVnm  the  alKxlion  b  a  duflgura- 
tion  'if  tlie  f>rf^i».  When  llio  outrin;;  ddftea  of  the  iiioUon  only  are 
afliictnl,  ihu  disensed  [lart  may  soinedoies  be  removed  with  a  fil«  viHt- 
oat  Injury  to  tlio  teeth. 


CHAPTER  XVr. 


:eECBO!iis  or  the  teeth. 

BY  the  term  »<VTMti^  when  appll)-")  to  a  tooth,  »  niennt  the  death 
of  ihr  enltro  organ,  or  of  tlie  crowii  sud  itincr  wnlli  of  the  root; 
for  )t  ntirii  ha]>prnN  that  a  depvt  of  vitality  \»  kept  up  in  the  outer 
portion  of  tlic  <Ii-min«  and  th«  InvealiDg  ceiiicntum  by  the  peridental 
tueinbranc  long  after  tlie  d<*tru<'itrtii  of  the  pulpaiul  lio-ngincmbntne. 
Wken  oth<tr  booM  an-  iiir>>i'io<]  wiUi  iiecronx,  the  dead  part  i»  ihrown 
off  and  the  l<«itup|i]ied  l>y  the  fonnation  of  nvw  bone.  But  the  teeth 
RT«  not  enlowwl  with  the  roeuperativo  jMwer  which  tbo  process  of 
txfelialion  call*  (or. 

Thv  dnuity  of  a  tooth  Ja  not  sensibly,  if  at  all,  afli?ctc<l  by  the  more 
tiMi  of  ritaliiy ;  but  so  great  a  tltann^  lakes  place  in  the  appearance 
of  tho  or|^,  (bat  it  may  readily  b«  detected  by  the  mcMt  rarelen  ob- 
Hrrer.  AAcr  the  divtruction  of  the  linin;;  ro'-inl>mne,  the  (ooih 
fnwIoaJly  loee*  its  jxTuliar  «erai>trBnslucent  and  auimnitd  a|ipearanc«, 
aasaming  a  ilinjcr  or  muddy  brown  color;  and  thi<  chanjue  b  more 
itrikiag  lu  tevtli  of  a  soft  than  in  tliOM  of  a  hard  texture.    The  dis- 
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t»toration,  too,  ia  alwavs  more  tnurked  wbcn  tin!  Ion  of  vitAlitr  lias 
ri'feuluil  from  »  Mow,  tliau  wli«n  pnxluced  in  &  mora  gradual  luaiiacr, 
Tbe  <li«colonitii)ii  is  pikrtly  owin^  to  the  pneeooe  of  didur^cttuiuM]  mat- 
ter in  the  ptitjv<.-avity,  luid  partly  to  tli«  abeorptioa  of  thia  muttcT  hj 
tbe  Burrountiing  walls  of  cK-ntiiKi. 

After  thfl  destruction  of  tbe  Unini;  mi-mbraiie,  tbu  tootb  iiiaj>  receire 
a  BiifficitDt  amount  of  viulitir  from  tin;  iilvoolo-dciita]  porioeteaiu  to 
previ-Qt  it  from  exerUng  a  muuifi'st  morbid  iiifliii?iico  upon  the  p«rta 
vitb  irbidi  it  ia  immediately  coancctod,  Toctli  have  been  rutuiiMx] 
nitder  »iich  rin-umstaucea  with  apimrent  impunity  for  lifteeti  or  tnrentf 
yfjin.  Biitwb<-ii  <:TLTy  part  of  a  tootb  bos  lost  its  vitality,  it  beeomv' 
au  extruiK^oii*  boily.  ^len  Ibis  bappens,  ioSammation  of  tbtt  nockct 
ensues  tin-  guni  around  it  becomes  tui^id  and  spongy,  and  bleeds  frxini 
tbe  Hli);ht<»t  injur}',  and  Ibe  organ  (^dually  loosens  and  ultimately 
drops  out.  In  the  mean  time,  the  diseswed  artton  frequently  ext«nd3  to  ■ 
tbe  sockets  and  ^uma  of  the  adjoiniiii;;  teeth. 

Tlie  fWint  teeth,  being  more  exposed  to  injuries  from  violence,  urfl 
more  liable  to  necrosis  tban  tbe  molars. 


CAUSES. 

NeCKws  of  tbe  teetb  may  be  prmlueed  by  a  variety  of  oamtrp,  such 
03  protracted  fevers,  tbe  long-conliuiied  use  of  iiierruriol  mtilidnn;' 
by  corie*,  and  by  external  violence.  The  immediate  cotue,  bowewr, 
wben  not  occasioned  by  a  blow  sufficient  to  desliuy  tbe  voAculnr  con- 
nection of  Liie  tooth  with  tbe  r&it  of  the  system,  ia  iutlainniation  and 
suppuration  of  the  lining  membrane;  but  it  may  result  fmm  deficiency 
of  vital  uuvrgy  and  fnim  impain^d  nulrltiun;  for  the  autiior  ba«  met 
with  Hiverol  cases  in  wliicb  the  loss  of  vitality  could  not  bo  accounted 
for  in  any  oilier  way. 

TBRATMEST. 

When  a  tootb,  deprived  of  viulity,  is  productive  of  injury  to  tho 
gum*  and  to  ibo  adjaewit  tfi>tb,  it  sho4ild  bo  immcdiatvty  ri-movcd; 
for,  however  iniportJint  or  valuable  it  may  be,  tbe  bealth  and  dura- 
bility of  the  otiicra  should  not  bo  joojumlixcd  by  its  rotentioik. 

AVbcn  nPcro«i«  of  a  tooth  w  ajiprchitncled,  v«  dwuld  endeavor  to 
prevent  its  occurrence,  by  ibc  application  of  leecbes  to  the  fpiraa,  and 
by  garsliog  tbe  moutb  with  suitable  astringent  washes.  IftbispUui 
of  Ueatnteiit  ix  adopted  at  an  early  period,  it  will  sometiroefl  prevent 
tbe  loas  of  vitality ;  but  if  long  nej^lcclL'd,  a  favorablo  remit  need  not 
be  antidptttod. 

Wlten  tbe  Ion  of  vitality  U  confined  to  tbe  crown  and  inner  walls 
of  tbe  loot,  if  tbe  former  is  not  scriouslyimpaired  by  carlo*,  it  may 
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he  perforated,  &nd  the  pulp-cavity  and  root  cleansed  and  filled  id  the 
manner  as  directed  in  another  part  of  this  work.  If  the  necrosed  tuoth 
ia  an  incisor,  the  perforation  should  be  mado  from  the  palatine  surface, 
provided  the  approximal  surfaces  are  sound.  But  previously  to  the 
introduction  of  a  filling,  the  decomposed  surface  of  the  walls  of  the 
palp-cavity  should  be  completely  removed,  and  if  this  does  not  restore 
the  tooth  to  its  natural  color,  the  process  of  bleaching  should  be 
resorted  to. 

BUaehing  Neeroted  Teeth. — To  improve  the  appearance  of  a  necrosed 
tooth  which  has  become  discolored  from  the  dentinal  tubuli  absorbing 
the  coloring  matter  from  the  blood,  the  following  method  may  he  pur- 
raed :  First,  remove  all  decayed  matter  from  the  crown  cavity,  whert 
mcfa  a  cavity  exists,  taking  care,  however,  to  leave  the  enamel  unin- 
jured, and  also  as  much  of  the  dentine  as  ia  necessary  for  the  strength 
of  the  tooth.  Pursue  the  same  course  with  regard  to  the  canal  in 
the  root,  cleansing  this  carefully  bj  means  of  a  syringe  and  tepid 
water,  after  the  removal  of  decomposed  matter  with  the  nerve  canal 
imtnuneuts.  When  the  discoloration  is  recent,  and  not  more  than  a 
red  tinge  in  degree,  such  treatment  as  has  been  described  may  prove 
sufficient ;  should  it  not  be,  however,  owing  to  the  length  of  time  the 
discoloration  has  existed,  and  the  hue  is  a  brown,  dark-brown  or  black, 
it  is  then  necessary  to  resort  to  such  agents  as  contain  chlorine.  Solu- 
tions of  chloride  of  soda,  chloride  of  lime,  chlorate  of  potash,  decompose 
organic  substances  by  removing  the  hydrogen  of  their  coloring  matter. 
One  of  the  most  reliable  of  these  preparations  is  the  solution  of  chloride 
of  soda,  known  as  "  Labarracjue's  Disinfecting  Fluid,"  which  may  be 
introduced  on  a  pellet  of  cotton,  anil  allowed  to  remain  in  the  tooth 
from  thirty  to  sixty  minutes,  acconling  to  the  degree  of  didcoloration 
present.  Repeated  applications  may  be  necessary  in  some  cases  before 
the  object  desired  is  accomplished.  To  prevent  the  caustic  action  of 
these  agents  on  the  soil  parts,  the  canal  in  the  root  should  be  partly 
filled  prior  to  their  introduction,  and  care  taken  to  prevent  their  com- 
ing in  contact  with  the  mucous  membrane  of  the  mouth.  The  chloride 
oflime  is  introduced  in  the  same  manner  as  the  chloride  of  soda,  and 
is  allowed  to  remain  for  five,  ten,  or  fifteen  minutes  at  a  time,  and  its 
application  repeated  if  necessary,  the  crown  cavity  during  the  interval 
biding  protected  by  a  temporary  filling  of  Hill's  stopping. 
17 
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CHAPTER  XVU. 


EXOSTOeiS  OF  THE  TESTS. 

TniS  HiBCase  \a  common  to  all  bnnes,  but  It  ftttncks  no  other  part  of 
a  fully  formed  tooili  thaii  Uie  root;  fur  in  the  vemcnlum  alooc. 
of  llic  three  oitxcciufl  (IvDlnllisBiMs,  do  we  find  tliKt  decree  of  vaacutariiy 
wbii-h  is  a  ueceKary  coodiUoo  of  f^irtli, — normal  or  BbnoniMl.  It 
usually  fonimenocs  at  or  near  the  extremity,  tli«n  extendi;  ujiwonl, 
coTcring  a  greater  or  len  portiou  of  the  external  surface.  It  aona- 
tlraea,  hoirvver,  oomracncai  <i[ioii  the  nidc  of  the  root  and  forms  a  lorip 
tubercle;  at  other  timed  the  deposit  of  the  new  bouy  matter  b  spread 
OTur  it*  MiriW,  onuti  uiiifonnLy,  but  rii<ir«  frequently  uiK.'quaUy.  Tbe 
otwous  matter  thtu  dcpwited,  haa  ununlly  the  color,  ciKuiiitence,  and 
Rlnidurc  of  tli(!  c^Rmrnliim,  lliough  sometimes  it  i*  a  little  hiird^  and 
amumm  a  yi-lKiwiT  tingr.  The  cnlargttmenl  \g  in  ftu:t  nn  hypiMlR^hted 
condition  of  thin  ttuliftiiiice.  ThoM  Hingtitnr  annmnlira,  ofinu-innallj 
met  with,  whi'iv  enaim^l,  di'iitiiie,  and  cmnmlum  arc  niixnl  u|>  in  Hlinpe- 
Icas  confufiion,  aro  no  excoptionn  to  the  rule  that  pxoetoiis  is  conSuMl 
to  the  OGmeotum  ;  for  though  clnwcd  under  this  head,  theae  casoi  arm 
from  di^niption  of  tho  formative  membranes  fpgcibly  the  reinilt  of 

violence),  each  aecretini;  its  pecu- 
tI<^'6S.  liar  tiuuei.    Tlie  hypertniphr  is 

pmb4il>ly  conlinvd  to  tlie  <l<.'Htin« ; 
yet  it  i»  (jiiitc  powibic  for  the  den* 
tinnl  ami  enamel  memhrnnta  In 
their  then  raMuIar  condition  to 
have  an  excen  of  development. 

Tho  deposit  of  oncouR  mattor 
is  somctinieB  so  considerable,  that 
the  TDOta  of  tvto  or  more  teeth  ata 
firmly  united  br  it.  Fig.  53  rep- 
resents ecveml  cxnniplca  of  exo- 
donlosti  of  this  deacriplion.  One 
ofthncvnui  presented  to  th^anibor 
hy  l>rs.  Itlanilin  and  Iti-yuiilila, 
of  Columbia.  SouUi  Carolina.  Tlieae,  with  many  other  remarkable 
mum,  including  one  presented  by  Dr.  Hawes,  in  which  tlirec  lecib  are 
thus  united,  m.ty  b<i  seen  in  th.c  Mmoum  of  iho  Baltimore  College  of 
J>ental  Surgery, 
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An  extnordiDarr  ca^  of  dental  exoslnnis  wiu  m;»1  to  tlie  author  for 
exaininMKW,  by  Dr.  V.  M.  S«r»yw>,  of  RiMlun,  Pii.  The  tooth  app«- 
rentlj  b  &  dens  Mpi«nlt»,u<)th«forninlioii  of  tliu  oxonti^U  iniui  Uaro 
oaraineBced  with  tb«  dentin ifi cation  of  iho  i>uli>.  It  bad  Hpmd  over 
trrvrr  |M>n  of  the  fioth,  the  crown  aa  well  u  tJw  root;  it  had  niptured 
■lid  |nrti (Pirated  mtry  yaiX  of  the  eunmcl  rocwbruM),  but  hod  not  wholly 
(hvtniynl  thu  function  of  ihia  Ofgail,  M  uoduli-a  of  onaiuci  iiru  »cuii  in 
Tariuui  puu  of  the  exortoeis.  The  tumor, iui-ludiug  tliv  tooth, is  about 
u  large  u  a  coramon  aised  hickory  nut, 

Kxodoohwk  often  eontinuce  for  a  lonj;  time  without  producing  any 
incoRVMlEoncc  whatever.  It  luually  flnt  nianifcstt^  ilH-lf  by  slight  ron- 
B«B  in  tlio  afli-ctod  bM4b,  which  im'n»«e>  oa  ibe  root  beconi«a  enlargeil, 
until  [«in,riibi-r  constaot  or  prriodical,  and  of  a  cliaraclor  more  or 
loa  acvcre,  in  rxju-riencod. 

Thf  miMt  n-mitrknh1u  caso  of  cxodontOfiit  on  record  U  related  by 
Mr.  Fox.  The  suhjtwt  w«a  a  yoting  lady,  who,  at  the  lime  ahe  came 
to  Mr.  P.,  had  snSered  so  much  and  so  long,  ibat  the  palpt^bne  of  on« 
rtp  had  been  closed  foroearly  two  inonthR;  and  tlvc  »<vrction  of  Milira 
had,  for  some  time,  bmn  so  copious,  that  it  Sowed  from  her  month, 
whi-iifver  o|M>oed,  She  had  tried  every  rcmnir  sctraec  and  skill  could 
■ninri^t,  wiihniit  exivricncing  any  permanent  benefit,  and  woj  only 
rrlicrvrd  from  hi-r  Mifl^ring  by  (he  extriiction  of  every  one  of  her  teeth. 

In  the  cotirMi  of  iho  author's  practice,  he  hiLS  removed  many  teeth 
aSkcwl  with  i-Kwt'Mis,  hut  never  has  met  with  a  case  aimilnr  to  that 
ilfMrtbad  hy  Mr.  P.  In  one  inftance,  be  wa*  compelled  to  extract 
fnar  oound  twih  and  nine  root^;  yet  the  jmiii  viw  not  nt  any  time 
ivt<n>,  but  it  was  i-onHtant,  and  a  ranrce  of  great  annoyance  to  th« 
cnL  The  fullowing  is  one  among  the  many  cases  which  have 
fsllr-Q  under  bis  observation  : 

Mr.  8.,  of  Ualtiinoro,  in  the  fall  of  1S45,  culled  upon  ub  for  adTic«, 
Harini;  for  some  time  snlTcred  pain  in  the  first  left  superior  bicu«|>i'i, 
bn  hail  applied  two  years  before  lo  a  iltntist  for  the  purpoM  of  having 
(he  [xoih  removed.  In  ihe  o|>emtioD,  ihe  root,  nbnnt  ibreo^xteeutlts 
nf  an  tacfa  from  its  extremity,  wiis  Fraotureil  end  left  ia  ihe  sockel. 
In  ninsMiucnco  of  this,  the  ;rnnwing  pain  witli  which  be  had  for  a  lung 
lime  hefttra  be«n  tmuhled,  cimtintitsl,  and  at  the  expiration  of  twelve 
mr.tiilu,  Ihe  i;um  over  the  ri-maining  portion  of  the  rwH  Itecaino  very 
muj'h  awdlk'ti,  ]>iiflln^  'nil  ihe  lip  to  ihc  siu  of  half  a  heo'a  eg^.  TIiO 
tumor,  afler  a  few  days,  was  opened,  and  a  large  (|uantity  of  dark- 
<»tarr«t,  fetid,  punileni  matter  wa."  di*cbar]|«I,  which,  for  a  nhort  tim^, 
gave  mw^rlrnililq  rrlief.  The  liiinor,  however,  wa»  iv-formed,  and 
opened  anme  fnuror  five  time*  in  lu  mnny  motithK.  At  thia  Umc  hit 
gum  «M  •woUen,  and  the  upper  lip  pnfletl  out  in  the  manner  just  d^ 
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scribed.  On  openiDg  the  tumor,  about  three  table^poonfuls  of  black 
matter,  reaembling  thin  tar,  escaped.  We  then  found,  upon  examina- 
tion, that  the  outer  wall  of  the  antrum,  immediately  over  the  remain- 
ing portion  of  the  root  of  the  first  bicuspid,  was  destroyed,  and  there 
was  an  opening  through  it  lai^  enough  to  admit  the  forefinger.  Be- 
lieving that  the  extreiuity  of  the  root  letl  in  the  socket  was  the  cause 
of  the  disease,  we  immediately  proceeded  to  extract  it,  which  we  suc- 
ceeded in  doing  after  removing  the  outer  wall  of  the  alveolus.  The 
root  was  found,  on  removal,  to  be  enlarged  by  exostosis  to  the  size  of 
a  very  large  pea.  The  operation  proved  perfectly  successful,  the  se- 
cretion of  purulent  matter  soon  ceased,  and  in  a  few  weeks  he  was 
completely  relieved  from  the  troublesome  aSection  under  which  lie 
had  so  long  labored. 

Several  years  ago.  Prof.  Gorgas,  while  demonstrating  practical 
anatomy  in  the  Baltimore  College  of  Dental  Surgery,  discovered  all 
the  teeth  in  the  mouth  of  one  of  the  subjects  (a  negro  girl  aged  about 
twenty-five  years)  to  be  in  an  exoatosed  condition.  On  the  roots  of 
one  of  the  superior  molar  teeth  the  deposit  of  osseous  matter  measured 
three-fourths  of  an  inch  in  diameter ;  this  tooth,  with  the  portion  of 
process  forming  its  cavity,  is  now  in  the  museum  of  the  college. 

CAUSES. 

The  primary  cause  of  this  disease  does  not  appear  to  be  well  un- 
derstood. Most  writers  concur  in  attributing  the  proximate  cause  to 
irritation  of  the  periosteum  of  tjie  root;  but  this  is  not,  as  some  sup- 
pose, necessarily  dependent  ujion  any  morbid  condition  of  the  crown 
ificlf,  for  it  often  attaclts  teeth  that  are  perfectly  sound.  It  seems 
rather  to  be  attributable  to  some  peculiar  constitutional  diathesis. 

TREATMENT. 

The  disease  having  established  itself  does  not  admit  of  cure,  and 
when  it  has  progressed  so  far  as  to  be  productive  of  pain  and  incon- 
venience to  the  patient,  the  loss  of  the  affected  teeth  becomes  inevitable. 
Wlieu  the  enlargement  is  very  considerable  and  confined  to  the  ex- 
tremity of  the  root,  and  has  not  induced  a  correspondent  enlargement 
of  the  alveolus  around  the  neck  of  the  tooth,  the  extraction  of  the 
affected  organ  is  often  attended  with  difficulty,  and  can  only  be  accom- 
plished by  removing  a  portion  of  the  socket,  or  fracturing  it. 

Some  are  of  tlie  opinion,  however,  that  the  deposit  of  osseous  matter 
may  be  arrested  and  absorption  excited  so  as  to  make  room  for  that 
already  deposited  by  the  administration  of  iodide  of  potassium. 


omsiVDixa  or  tub  tektu. 
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CHAPTER  XVm. 


CBKUCINO  OP  THE  TKKTB. 

TniS  is  <inf  of  tlio  tniwt  ivrnnrlculilc  afTtctJonii  to  which  the  toelfa 
nre  Italilo.  It  coii«t«Ls  in  tliv  gni<liial  najitiii};  of  the  I'ttittiii-l  on 
the  labittl  i>iirra«<B,  atliK'ttinif  fir>l  the  cvjitnil  iDcison,  tlieii  the  Ititrnl*. 
KiWwKrd  Ihc  cui>|U(U  nixl  liinujiiib,  ftxtcoiliu^  wtaietimca  to  thv  fintl 
luid  Mwonil  Riolant.  It  iitnially  t'urnui  a  (■oiititiuouj  lioriiMdtat  gruor*, 
uiTgtiliirlr  nitit  i>iiiiMillily<-i»i>iruclc(i  actfit  had  bo«n  made  with  >  Hlr. 
(fiov  Fi{;.  U.)   AfliT  it  liua  reiuuvtMi  the  ciiAiael,  it  comiuils  its  mvague 
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aponlhrMihJAnml  dvntiiie.Bontctiines  peuetraling to  tlio  pulp-cnvitj.  It 
mrrljr  i-lwnt^-i  thf  color  of  iliv  c.iiitmel,  1>ut  th«  dentine,  after  it  becoinw 
ez|uiM-<l,  uwiimcd  first  n  li^ht.iiml  u(l(.'marda<liirk-brown  color;  rvtaio- 
Inj;,  howcvnr,  a  vinuoih  iind  jmlUhiid  fiirfiioi;.  Tliiit  dextruclive  prucea 
iln<«  ntit  always  cotnmciK'c  lit  mc-rrly  one  )>oiiit  on  the  ialiiul  surface 
of  ilifl  cvntnU  iticUnn,  as  junt  doscrilKHl :  it  »»iiKtiuit»  attacL^  Mveral 
jHiinta  Nimultjiunotiiily.  (Sni  F^g.  &5.)  As  it  »|iroads,  th«w  uititc,  nod 
ullimati-lyaderpcxntvatiofi  iitrorriHil,  irilh  iiallf  luj  tmooih  and  highly 
poltiil)<«l  that  till-  tiKilh  proM.'i)ta  (h«  up|K«ranc«?  of  having  bMD  aoooped 
ont  vltli  a  bnuul,  6(|uare.  or  nMmd*]MiDlc<1  iDBlnimcmt. 

TliB  propKM  of  the  itfTiv'tioii  in  cxocedlnglj  variulile.  It  i«  wmc- 
DM  M  rapid  that  the  dfiititi«  lN-r(iirM»  vxpoMtl  niltiin  lirn  or  three 
yoan  fn>in  llic  ronimciiremt'nt  r>f  tin:  cliMiMt';  at  other  tinwa  it«  «flW:t 
«ipi«n  (hi-  Minmel  is  ttcuririy  prrocpiibli!  for  the  fiM  six  or  eight  year* 
afti^r  it  ninke^  its  apivjtratico.  Tti  tlw  caw  of  a  )a<ly  whose  teclh  WCt« 
than  afirclfHl,  the  diimiliiifj;  proi^nw  did  not  [ivrfiirnH!  the  enamel  for 
amriy  IwMity  ycara.  Thu  iK'titinv,  aftrr  it  in  di-tiiidul  of  euamcl,  a 
pnenily  quite  sciisitivt,  aiit)  very  sUHCcjrtihlu  to  hrat  aud  cold. 

OAtlUB. 
Tlw  raiww  of  ihl*  ■ingular  air*i-iiu(i  has  never  bcdB  natUraclorily 
aiiu<d.     It  wax  lint  notitx-il  by  Mr.  Iluiiler,  who  ralU  It  decay  by 
1,  and  MippQMl  that  it  b  •  diecaM  iiibunnt  in  the  lootb 
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Itnlf,  and  no4  i]«pcn<Icnt  on  cireumstanovN  in  afU'r  lift! ;  for  lli«  rmioQ 
Ihut  it  aClHi'ka  vcrUiln  U-«Ui  rather  than  otlicfv,  lud  U  ufWi  eo&fined 
lu  n  {iiirlieiiliir  bwih. 

Mr.  Dell  tliinlu  fttr.  (Tuiitvr  has  confoundnl  tbu  alfoction  willi  ta- 
otitvt,  sitiiiliir  in  it»  it;>|>L-iiriiiR-o,  but  arising  frum  ii  nhullf  ililf^rvDi 
cause.  Mr.  Iliiiil<.Tr  nUUv^  that  ho  has  two  iDstoDMs  vilwrv  it  apimml 
M  ir  the  outer  Rurtace  oF  the  dontiiw,  irbich  in  in  contact  with  th« 
luner  8ur&ce  with  the  enamel,  had  first  been  loEt,  so  that  the  raheeioa 
between  the  two  hud  hc^a  destroyed ;  uiid  oa  if  the  eiukuit>l  hud  \nxa 
Bepaiated  for  waut  ofaiipport,  for  it  teriniuatoe  abfuj>lly.  Upon  which 
Mr.  B«ll  ri'marks:  "Mr.  Hunter  deecribts  vcr}' accurately  the  result 
ofviiiicriioial  ubw>rptii>n  of  thd  bony  uniiiturc;  a  circuniKtaucc  which 
I  li»vc  gcciuionally  mx-p,  though  nioro  rsruly  than  thv  pratent  ubnuioa 
of  the  iMinmpl.  with  which  it  cannot  for  n  moment  bo  cunnidurod  at 
idcnticid.  Id  one  caac  the  cnanic)  u  gradually  and  i»1owty  rernovod  l>y 
a  rcjiiilar  and  iinitorro  excavation ;  in  iho  other,  th<^  nbriipliiuts  and 
irregularity  of  thQ  edges  sliow  that  it  had  brukou  away  at  oooe,  from 
havin;;  Wl  its  subjacent  support.  The  oauseof  the  former  is  external; 
in  tlio  latter  it  is  witliin  the  eaaTne]." 

Mr.  Bell,  in  atteni])ting  to  correct  one  error,  ha«  fallen  into  another, 
e4ually  jfrvat  and  pul^iuble.  He  attributu  tlie  breaking  in  of  the 
enamel  ut  alMtorption  of  lb«  <>ubja<!Ciit  dentine,  iustead  of  ascribing 
it  to  duct)  m  pit"  i  I  ion  hy  chcmiciLl  a^otv,  which  in  thii  true  cuum!.  In 
alni»!it  evf-ry  instance,  where  the  author  hiw  found  thu  edgu:!  of  the 
ciiaind  in  the  condition  <lcscribcil  by  Mc^^re.  Huotvr  and  Bidl.  hv  has 
nUo  ol)itcrv«d  that  tho  surface  of  the  exposed  dentine  was  decayed. 
But  the  breaking  in  of  the  enamel  is  not  tho  affection  now  under  con- 
sideration. That  is  tlie  rci^ult  of  caries  of  the  subjacent  dentine ;  tliia, 
a  sort  of  spontaneous  abrasion. 

>Ir.  Bell  is  unfortunate,  also,  in  the  suggeatiooB  which  he  throwa  out 
ia  regard  to  the  cause  of  the  disease.  "  Whatever  may  be  the  causes— 
and  at  present  I  oonfces  myself  at  a  loss  to  explain  it,  —  the  horitontal 
direction  in  which  it  proceeds  may,  I  think,  he  connected  with  the 
maniRT  in  which  the  enamel  ia  depomlcd  during  its  formation  ;  for  it 
will  lie  recolliiciwi  that  it  first  covers  the  apex  of  the  tooth,  and  gra- 
dually invests  the  crown  by  rucce»»ive  cireuior  d^otitioiu:  it  is,  there- 
fore, not  impmbable  that,  front  some  temponry  cauao,  acting  during 
Ita  deposition,  certain  circular  portions  may  be  more  liable  to  mechaa- 
ieal  abrasion,  or  other  injury,  than  the  rt^t." 

This  conjecture,  though  it  may  aevni  womewhat  plausible,  is  far  from 
satiafaotory.  If,  as  he  ituppoaea,  certain  circulnr  portions  of  the  eoamel 
are  less  perfectly  formed  than  others,  and  cua-uMpiently  rendered  mofa 
liable  to  Ok  disease,  it  would  not  be  wliully  confined  to  the  anterior 
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Bur&ce  of  the  tooth,  but  would  extend  eDtirely  around  it,  and  ob  soon 
as  these  imperfectly  formed  circular  portions  were  destroyed,  its  ravages 
would  cease. 

Mr.  Fox  fraakly  acknowledges  his  inability  to  assign  any  cause  for 
this  affection ;  but  conjectures  that  it  is  dependent  upon  some  solvent 
quality  of  the  saliva.  Were  this  supposition  correct,  every  part  of  the 
tooth  would  be  alike  subject  to  its  attack. 

Other  writers  suppose  it  is  occasioned  by  the  friction  of  the  lipa. 
But  this  hypothesis  is  destitute  of  the  least  semblance  .of  plausibility ; 
for  the  narrowness  and  depth  of  the  grooves  are  sometimes  such  aa  to 
preclude  the  possibility  of  the  contact  of  the  lips  with  their  surfaces. 

Some  eminent  practitioners,  again,  attribute  it  to  the  use  of  tooth- 
brushes. That  this  may  increase  the  size  of  the  horizontal  groove  is 
more  than  probable ;  that  it  may  even  in  some  cases  determine  the 
commencement  of  the  groove,  is  just  possible.  But  no  conceivable 
action  of  the  brush  could  be  an  inciting  cause  of  that  form  of  the  dis- 
ease shown  in  Fig.  5d.  The  true  explanation  must  meet  both  cases. 
Hence  the  author  has  been  led  to  adopt  the  opinion  that  the  loss  of 
suttstance  which  characterizes  the  affection  is  produced  by  the  action 
of  acidulated  buccal  mucus.  In  every  other  part  of  the  mouth  this 
fluid  is  mixed  with  saliva,  and  the  acid  it  contains  so  much  diluted  as 
to  prevent  it  &om  acting  on  other  portions  of  the  teeth.  Dr.  E.  Parmly 
reports  a  case  in  which  the  natural  teeth,  set  upon  an  artificial  piece, 
were  attacked  in  the  same  manner. 

TREATMENT, 

As  a  preventive,  Mr.  Fox  recommends  the  avoidance  of  whatever 
tends  to  produce  it ;  but,  unfortunately,  he  leaves  his  readers  entirely 
in  the  dark  upon  this  subject.  In  advanced  stages  of  the  affection,  the 
author  has  often  succeeded  in  arresting  the  progress  by  widening  the 
groove  at  the  bottom,  and  afterwards  filling  it  with  gold.  This,  in  the 
majority  of  cases,  will  prove  successful.  The  patient  should  be  cau- 
tioned against  the  use  of  stifl'-briatled  tooth-brushes,  and  should  not, 
in  using  any  kind,  make  too  much  movement  across  the  front  teeth, 
but  rather  up  and  down.  Should  the  groove  become  discolored,  it 
will  be  proper  t«  use  occasionally  a  little  fine  rotten-stone  or  prepared 
chalk  on  a  smsU  stick  of  some  hard  wood. 


I 


THE  clicniical  abnuioo  of  the  i;utUii(;  edgos  of  tbe  front  teeth  w  i 
iillt:oliui)  uT  very  rare  occurreiii-e.  It  ouioioeucM  00  the  (.■rami 
incUon,  proi-cetliiij^  ibeoro  to  the  lulvnils,  llie  ciupids,  aud  soiuoticuiK, 
UM>u](h  very  rarvly,  to  ihe  Srst  bicinjiub.  Teeth  ibu>  AlR-cKd  have, 
wbeu  till!  javfd  are  clwed,  a  truiic-ute<I  sppcaruiicei  (he  u[i|)er  tad 
Inwier  I061I1  du  not  vume  logi-iliKT,  uiid  ihey  nre  niihvr  more  ibau  ur- 
diiiarily  uucL-pliblu  li>  ibc  k^uou  of  ucidd,  or  of  huui  mid  cold.  Is 
other  rettpcula,  littJi!  or  aoiiK'oiivtiiiieiK-euexpvncDci-d  uutil  thr  crown 
of  the  affected  tcelh  are  uearljr  <lvtitn>yfil. 

I10  |>n>grett,  u  Id  die  cue  of  iibr«iion  of  tbo  lobial  furfuoiK,  i« 
excoediugly  vuriabii-.  It  ouiiietitniw  <)c«tn»ys  hjilf  or  two-third*  of  the 
crowiM  of  thu  t'riitnil  inoi'iors  !»  [no  or  Hine  yean ;  at  other  times 
•eren  or  eight  ymrs  urv  iv>|iiirud  to  produce  the  mme  «di>ct.  lu  one 
COM  which  came  uodt'r  our  own  olvt-rvatiun,  lite  nbni»ion  bad  cxtcii<ted 
to  tlic  bicuspids,  and  the  ccntrui  itii-i»)re  of  both  jawD  wore  so  much 
viutcd,  thtit  on  (.'liL-inK  Ihc-  mi)iilh  tlicy  did  uut  cume  tngeiher  hj 
nearly  tlire«-eiglil]i«  of  an  inch ;  yet  two  yean  only  bod  clajMed  since 
tut  mniniciiceiiiciii.  In  auotliur  ca^e,  wh«r<>  it  liod  been  (roiujconfar 
MT1M1  yvam,  it  iiad  not  extend<j<t  to  the  cii.-^tiilis  und  the  •)micc  lictweeu 
tlie  upper  and  lower  iiici«>n<  did  not  cxccmI  an  eighth  of  an  inch. 

Tlie  RubjocU  of  lliwe  two  were  geo- 
tlcincu, — the  fir»t  agbd  nlvouttwen* 
lT-ci|;lii,  and  the  other  tyreoty-one. 
Mr.  Udl  givee  an  interesting  cow 
Fig.  1)6)  of  a  geulk-Riiui  wltoee 
leelh  were  ihiu  aflbctod :  "  AbiKit 
fourteen  months  aiiico  (1831),  ibi* 
gditlcnuui  peremved  ihsi  the  odgiw 
the  incisors,  both  above  and  bclon,  had  bocomo  •ligliilv  worn  dowa, 
and,  as  it  were,  truncated,  bo  thikt  they  could  no  longer  be  placed  in 
contact  witli  cnch  other.  This  continued  to  incroacc  nnd  extend  to 
the  lateral  inciwrs,  and,  afterward,  successively  to  the  cii«pid»  and 
bicmpids.  Tliere  liaa  been  no  paiu,  and  only  a  trifling  degree  of  un- 
easin^M,  on  taking  acidn,  or  any  very  hot  or  cold  fluids,  into  tbe  laoutb. 
Wlicii  I  llrst  saw  these  teeth,  they  bad  exaetljr  the  appearance  of  bav- 
.  jag  been  matt  accurately  Bled  down  at  the  edges,  and  then  perfectly 
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uhI  bwitirullr  po]iali«d :  sim)  il  has  nov  extended  n  fiu-  Ibat  when 
th<7  Riuuih  U  clu«^,  the  anterior  «cl|{es  of  the  itit-bonof  the  upjier  and 
Iwwvr  jaw*  are  Dtarlir  *  quarter  of  so  iuch  uuiiilcr.  Tlic  cuvitic*  of 
Ummo  of  tlifi  apper  jaw  muM  liave  been  «xp(Kw.>d,  but  for  u  venr  vurioiu 
liimitiful  pntviitioii ;  ()k-)'  hnvti  Iwoumv  gnulmtllv  filttvl  t>_v  n  <)o- 
t  iif  uv«  buDv  luulliT,  (H-'rrn-tljr  w)li<l  nmi  hiin),  but  u>  lriin«{iurviit 
tint  uoiliiiig  but  «i)unitixtioii  by  acUiil  ctxituct  could  TOnvinca  Mt 
nfaMtrvtir  iJwt  thL'jr  iivn  tti-timlly  doectl.  Tbit  appcnrunoo  is  cxccMt- 
ingly  mnmrkable,  U*!  exactly  rcM-iublea  Llia  truR9|jnn.'Dl  Uycrx  wliich 
Wtt  wen  in  nfnitoee  pebblve,  surmuadetl  by  a  more  ojimt\iie  idbsb.  'Xk« 
rarfiMM  is  uiiifonn,  even,  and  hi){lily  jMliahcd,  and  cooiiuucs,  wiibout 
Ut«  least  break,  from  oue  tixrtb  lo  aantlier.  It  cxtviidit  uL  jinsieut  to 
tbtt  birusikids,  b  perfectly  ecguul  ud  botli  sides,  aod  vihi^n  tbc  UMilnra 
an  nlcMcd,  the  aliening,  by  Oiht  Ii>m  of  subetance  iu  frunt.  'u  obwrved 
to  ba  wklott  in  th«  centre,  <liniiuiiibing  gradually  and  equally  on  both 
Mdea  to  tfao  loM  bicutip»d«." 

CAL-8D. 

With  reirnrd  to  the  cauao  of  this  most  extraordinary  afl^tinn,  Mr. 
Belt,  rrrcrnii),'  to  the  nue  whicb  he  dtacribee,  says,  be  is  "wholly  at  a 
loH  Is  olK-r  ovcQ  a  conjwlure.  It  caonoi  hare  been  {produced  by  tti« 
Aictian  uf  inasticniion,  for  ibese  leelb  haw  oererbeea  in  ooatad  since 
the  cuniiiipncemcnt  of  the  aflection  ;  nor  dues  it  arise  fhiot  any  appu- 
r«nl  nieclianini)  caiMr,  fur  nuthinfi  in  emplnycd  to  clean  the  teeth  ex- 
wpl  a  Hift  bntsh.  Almorplion  will  H]UHlly  fail  to  aixouut  fur  tt,  for 
not  Mtly  KWiId  ihi*  niiini;  O]x>raio,  n»  it  iilwny.-<  <1(k:s  irregularly ;  but 
ye  find  ihnt,  iu>t(«d  uf  iImm;  t<^'th  being  the  nubjiirlK  of  alBurption,  a 
ncM  )b-|><witiiin  <>f  bony  matli*r  in,  in  fnc-I,  going  on,  to  fill  tiie  pulp- 
cavit!«>  whioh  wirulJ  »lbc.rwiM>  bii  exp<Hod." 

Mr.  Ri'II  il*  f^rrr^-t  in  EUppucing  ihnt  il  is  not  the  result  either  of 
modioniffal  a<;ti(in  or  utiMrption.  If,  then,  neither  of  ihe^G  a;{encie4 
■M  DtiniramL'd  in  ila  pr^iietion,  it  mmt  be  tbe  r»ult  of  tatae  cheniieal 
actiito;  ihiiuiib  nut  of  tbflBalirary  fluids  of  the  moutli,  for,  if*o,cv«r7 
p^rt  of  thn  ciLprior  surAioeH  of  tlie  teelb  would  bo  nvied  on  alike.  This 
oflccltitn,  an  well  as  tli«  one  lost  mitieed,  thu  tiuthor  i«  dinpiMtd  to  atliib- 
lUB  tn  the  wrtjon  nf  aeiditlatMl  niucuti.  Hie  Biit«ri<ir  nurfarMit  of  tho 
upfwr  front  lertli  iii>t  beiiijt  m>  fVniuently  wnxbod  by  the  nliva.  tl»0 
ntiHtou*  •I'rnrtiimK  of  lh<'  iippvr  lip  arp  ofl<-n  pcrmitle<l  to  rciiinin  oti 
ihcM  purtion*  of  the  Uvcih  for  d  ootuidorablo  length  of  time ;  and  to 
tha  pnwMtoo  of  tfaoM,  wh«n  in  an  acidulated  eondition,  wo  believe  tbo 
'ikotaa  to  be  attributable ;  while  tbe  abm^on  of  the  miliiig 
"  Inebun  and  cu«ptd<  is  mua«d  by  an  acid  macun,  Nvrciiv) 
fnm  tbo  mueoiu  folllolw  of  thu  eiul  of  the  toagoe,  wliich  ia  brought 
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in  ooutact  niUi  the  cutting;  «xtremiUo8  of  the  front  teeth  almost  coo- 
Htantly. 

Dr.  Xuhn,  a  Germaii  pliynioiun,  (]i«rrib«»  a  glund  which  he;  bu ' 
recently  discovcrcfl  in  tJic  iiitwbrof  llii,-  tip  of  the  tongue  It  ig  rcprc- 
eenied  na  hnving  n  miinbcr  of  <lucU  opening  through  tho  mui.-ouii  mem- 
biane  over  it.  It  is  ihought  Iw  (hi  a  oiucoiut  ghuid,  nod  it  may  be  that 
ibis  i^lond,  iti  peculiar  diathe«c8,  wwrclcs  iho  acidulated  mucus  which 
may  ouusc  the  uSuctioa  under  cons iderut ion.  Be  this  hypoibcais  correct 
or  not,  it  id  «vidcutly  the  result  of  the  sclion  of  a  chemical  ajj^at ;  aud  < 
that  tlii.i  in  furnished  by  tlie  cad  of  the  tongue  ii  rentlert-d  niiir*  than 
probable  fti^m  tbi-  fiii't  llint  it  is  bniitght  in  contact  with  tiit;  cutting 
edges  of  tho  Iceth  almost  uvory  time  tbu  mouth  u  opcni-d. 

TBl:ATUKtlT. 

If  tlM!  Leitdency  to  on  acidulated  condition  of  the  mucoiM  i 
of  thi!  niuuih  muhl  be  overcome  or  couuloruclfid,  th<*  prognsa  of  thitt 
nlfet^ltiin  of  ihi-  tiMtlh,  |H:riia|ii,  iiilglit  \m  arrc^tc<l.  But  tJic  ]icrnian<^at 
curt!  of  n.n  oWurv  ubuormal  couilillun  uf  any  ^MSriition  i*  a  todiou%  I 
difBciiU,  and  often  inipowililc  thitig.  It  may  reijuirn  hygienic  and  cod- 
Gtitutional  iTciitmcnt,  auirh  ns  cnine:!  mum  within  the  prorinoe  of  tho 
family  pby«irian  than  "f  thi;  ditnli.it  But  we  know  of  no  treatment 
that  will  control  or  arrest  this  niugiilar  di4euai). 


CITAPTEU  XS. 
MECHAKICAL  ABHABION  OF  THB  TEETH. 

WKKE  it  true,  as  declared  by  Ric-bc rand,  that  the  loasof  theenuad-^ 
occasioned  by  friction  i«  repaired  by  a  now  growth,  it  would  never 
«ufl«r  i>ermaueiit  Iobs  from  mcchauicul  abrasiou.    Uui  enamel  and  den* 
tine,  once  formed,  pass  beyond  tltii  sphere  of  that  reparative  power  < 
found  iu  "liiirr  bony  tissues  whore  red  blood  circulated  froitlj-.     New  i 
enamel  i^  th>T<-fore  never  formed  aftt^r  the  eruption  of  the  tootli ;  and 
new  dentino  only  ujmmi  the  snriaoo  of  Uio  lining  membrane,  nbich  is 
esceedin',-ly  vascular. 

The  t<-eth  rarely  nuffor  low  of  Hubttaitce  from  friction  when  the  ind- 
•oiaof  the  upper  jaw  nhut  in  front  of  lho»cof  the  Iowit.     It  iit  only 
when  the  former  fall  directly  upon  tlic  latter,  that  mwlinnical  abrasioa 
of  the  cutting  odgea  can  take  place,  and  when  this  happens,  they  soin»>J 
times  Buder  great  loss  of  substance.    The  crowns  of  theae  loetb  mni 


IXJCBIBS    PROU    HECnAXlCAL    VIOLENCE.       267 


QMarioimlljr  noni  entirely  off,  wliilii  ibom  of  tlio  molnra  uiil  hi<:i»pt(I« 
>»,  c»ni[iuniliv4-]y,  litlli>  afli<ii«l.  Th«  leiUrnl  inotiocii'  nf  llu'  Jaw, 
twiiif;  i»  lliia«  i-aMM  tiiinwlTick-d — mkI  lliu  moiidii  Mug  of  ratine 
gmwral  tbu  unUtrior  Uiaii  nl  th«  posterior  purl  of  thir  iiioulh  — it 
aecvmarWy  lin|)[>rii<>  Ifant  th«  fnint  tntli  i:Miri.'r  tbu  luiM  nUnuion. 
AocDcttini-M  all  lliv  Iwth  aro  worn  »t!'  allko  ;  at  otlitar  Iiiihv,  owing  to 
tha  (wroliar  nuuiner  in  wliidi  tlii>  jaira  oomo  togeUiur,  ibu  alinuiifii  ia 
cnnfiiioil  In  a  tvvt. 

Mr.  H<:II  hpliores  tbat  certain  kiitJs  of  diet  tend,  more  Uiui  otliors, 
to  |)n»luc(>  abnuiou  of  tei-tb:  in  proof  of  wliidi  be  t«IU  lu  tbui  sailurs, 
whi),  ibo  )( ma i«r  portion  of  tlioir  livw,  Hveon  bard  bUcuita,  bavo  only 
ft  amaii  part  of  thv  oruwtw  of  lh<iir  t«eth  r«aaiumj|(.  iiiit  tlie  aniago- 
iiMDi  of  lb<-  t<<o(b  bo*  Riucb  ml>^<^  to  du  witb  it  thim  ilio  lutlure  of  tfa« 
foo^ ;  ihoo^b  of  ouuntc,  wbcit  tin.')'  do  xLriko  in  tnicb  u  wujr  u  tu  wear 
tiiB  fluttiii^t  Mrfncv.  very  hard  or  gritty  srlidu  of  food  would  make 
Uia  nbnwiou  mon-  rapid. 

Wlu-u  ihv  ftoDi  t(V(h  of  tbe  lower  jaw  slriko  agaiiwl  tho  pnlati&« 
•nrfiin-  of  thoao  of  tho  upper,  the  laltor  arc  sonuititDM  worn  awiiy  taon 
tbaa  thr«it-fourlhj>.  and  in  somo  imttanoiM  ontitvly  up  to  tli«  gutna.  W« 
haWRMn  tb«  Imtli  of  (wme  iiidividuaU  so  niitdt  abntiktl,  in  this  my, 
ibat  liltitt  of  IIm  crowu  rvniuincd.  cxcrpt  tiic  ciiuuvl  on  ibo  auterlor 
■nrfacp. 

Tlifl  WMr^ngKwny  of  Ibe  crowns  of  thot«etb  would  expoeu  thv  liiiing 
nwabraiir.  wrro  it  not  (bat  NaturP,  in  anticipation  of  tlio  event,  aoU 
Up  at)  anion  br  wlikli  ibe  puljn  are  transformed  into  a  HubetancA 
tmUod  iMlM-rfcn/tM,  wbtcb  ia  aaAb)gaas  in*atructur«  to  cemcntam.  By 
ll>i    '  :'iil  operation  of  tbe  economv,  the  painful  coiuwiuuauoa  that 

«"     .      <    1  trioe  r«8iill  are  wholly  prevGdhxL 


CHAPTER   XXL 

rilACTtTRES    AXn     OrnER     INJCRIR^    op    toe    TEBTH     PROU 
URCIIANICAL  V10I.K.SCE. 

THE  injurim  t't  wliii:b  Icrlh  are  ttibject  from  mechanical  violnc* 
am  n>  vnrtnbld  in  tlii-ir  eltanu'tt.-r  and  re«ull«  oa  to  reodsT  k 
di-taiTr«l  ilmcriplion  im|>«iwtbl«.  Tb^Mtmc  amount  of  vloleDOC  iofliotml 
upon  n  I'oitli  i\nnt  not  nlwity*  produce  lh«  Kiitue  vtteeL  The  nalur* 
and  rvirni  of  tb<>  injury  will  do|MDd  a»  much  upon  the  ph\ficat  oon* 
litluu  uf  ihv  bwdi,  th«  aiata  of  Uio  wiuiitutiuual  bealtb,  and  the  au*- 
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coptibility  of  tl)c  bnrly  to  morhii)  )in]>r(iti>ioiis  u*  upon  the  vinlitnce  of 
tfa«  blow.  Thiiii,  11  blow  ^iiHicinitly  wvprr,  to  Ickbpii  a  toolb  Diiglit  not, 
in  one  case,  be  prix^tu-tivi^  of  itny  piTniiinitit  biul  vi>iwM|ucnoe» ;  while 
in  anotber,  it  might  caueo  th«  death  of  th«  organ  nnd  inflaiaination  of 
the  adjftctnt  Jiari^,  as  well  ns  nccrosi?  of  the  nivroia*. 

A  tuoili  tjf  (Mm))act  lesiiire,  ami  in  a  beatlby  mouth,  may  be  deprived 
of  a  porlion  of  ita  substance  without  aiiy  serious  injury;  but  a  similar 
loM  of  siibManee  in  a  tooth  not  so  dcoae  in  structure  would  bo  likely 
to  juioduce  inflammation  and  suppuration  of  the  lining  menihrane, 
and  potedlily  of  the  nivcolo-dental  peridsleuni.  Hence,  in  ordi-r  U> 
form  H  <-»rr<«t  opinion  of  the  result  of  injucies  of  tliis  son,  we  iuuhC 
take  inl»  L<oi)«i<^raiioii  not  only  tlie  cbaracter  of  the  tooth  upon  wiiicli 
thi'  lilnw  hiu>  In-i-ii  inflicled,  but  aljio  the  »tatcof  the  moulli  and  tlio 
hutltli  of  tln^  iniliviilual. 

If  tho  toolb  w  not  looscncil  in  tt«  rwkct,  any  injury  mtiilting  from 
A  loM  of  11  small  portion  of  tlic  enamel,  nr  wen  of  the  dentine,  may 
bo  pr«ventc<l  by  »mo<jthing  the  fractured  surfiiec  with  a  fiU\  thai  the 
jaives  of  the  uioulh  and  particles  of  extraneous  matter  may  uol  be 
retained  in  contact  with  it.  Bat  if  the  tooth  is  tooseoed,  and  inSam- 
malioii  of  the  investing  membrane  bus  supervened,  leeches  should  be 
applied  to  t)ie  t;unia,  and  the  nuiulh  irashed  several  times  a  day  with 
»omc  ».->triiiKeut  lotion,  uoiil  the  inflainmalion  subside*.  For  mora 
detuilid  treatment,  tlie  reader  ia  referred  to  the  chaptc-r  on  perios- 
titis. 

niien  a  tooth  ha«  been  diiiplnccd  fmni  itH  Moclcet  liy  a  blow,  and  ita 
rasciilar  couneetion  with  the  general  sjTttem  dwtroyod.  necrosis  must, 
n»  an  almost  nect'fary  eonst-quciiix-,  he  the  riwiilt.  An  iniperfed  union 
betweoo  (he  tooth  and  alveolus  may  sometimes  be  re-eslabli^ihed  by 
the  (tfusiou  of  eoagulttblo  lymph,  and  the  formation  of  an  imperfectly 
organized  memhranc ;  hut  the  tooth  will  ever  afior,  from  tlio  Bliglit«>t 
coKl,  or  derangement  of  the  digestive  organs,  he  liable  to  became  aore 
ti>  the  touch,  and  in  most  cnsiwill  ultimately  assume  a  muddy  browu, 
unhealthy  appcnruncc 

The  author  has,  on  several  occasions,  replaced  teeth  that  had  bc«n 
knoekeil  from  thejr  sockets  ;  and  in  some  inslancea  the  opcrration  was 
attended  with  succew.  The  subject  iu  one  case  woa  a  )i<uillhy  lioy,  of 
about  thirteen  years  of  a^,  who,  while  ptariuj^  handy,  received  a 
blow  from  the  club  of  one  of  ha.  |iluymat<i<,  which  Icnocked  the  left 
ocrutral  incisor  of  tlie  up[>er  jaw  entirely  otit  of  ititsocket.  He  saw  the 
l)oyal>i>ut  fifteen  minut«i>  after  the  aecident.  Th«  alveolus  waa  filled 
with  coiigidated  blood.  Thiit  he  sponged  out,  and,  after  having  bathed 
the  tooth  in  tepid  water,  mreftiUy  and  accurately  replaced  it  in  ila 
wcket,  and  secured  it  tliero  by  silk  ligaturea  attatjted  to  the  adjaoeot 


INJUBIBS   FROM    HECHAMCAL   VIOLENCE.        260 


lecth.  On  the  rotlnirintf  day  the  game  Rroaml  ihc  tootli  vttxe  cod- 
•idcrntily  infUmol,  to  reduce  wliic4i  iaflaminiition  hv  difcvtcH  an 
«pp]Wlin»  or  tliroe  Iceclins  wmI  the  TrYiiuetit  o»e  of  diluictl  tiDclure 
<if  Diyrrh  M  m  wwib  fur  tlio  moiitli.  At  rlic  pxpinitioD  of  four  weeks 
Uie  Uioth  btcuRM  firmlv  fixed  iu  its  socket,  bui  from  the  efiltuon  of 
mn^iutiiU/)  lirni|iti,  llic  hIvvoIkt  meoibraDo  wu  thii'kened,  nnd  tbo 
Li»>i)),  in  ooDMNiuriire,  {trouudod  ■omewUaL  A  eligbt  sorciien,  on 
taking  cvdd,  hiu  ovor  »n«o  bwn  oxpcricuiced. 

Dr.  Noy««,  of  BtilUmora,  mentioned  to  tfa«  Author  a  otM  of  b  mme' 
Lt  aimilar  cbiract«r.  Th«  eubjoct  m»  a  boy  nbout  ten  years  of 
One  of  hit  front  Icotb  mis  forcod  from  its  eockct  by  s  fall.  It 
waN  n'plnct^  »l)»n1y  iif\er,  nnd  in  a  few  weeks  t)«euiiie  finu  in  its 
alTroltiK.    Mr.  Bi-ll  aliM)  nM^iiliiMU  a  caM  atteudMl  with  a  like  retulL 

TIh>  alvinilnr  |ircifn>MS  and  pw-buues  are  sometimca  acrioudy  in- 
jur(<d  lit  mni'liiinirBl  vinli'tirv.  In  1813,  tlw  aiitlior  wu  rtiiucaliil  by 
Iht!  lahf  Dr.  Ridior,  of  Baltiraon;,  to  vuil,  witb  Inm,  n  Indy  who,  by 
tba  ii|)»-tt)ng  of  a  «tage,  had  her  fauu  scTerely  bniuted  nnd  iBcemlOiL 
All  tluU  portion  of  the  lower  jitw  which  contaiiic<l  the  »ix  nnU'rior 
tvDtli  was  8]iliut«red  oST,  and  was  only  retained  in  Ihv  motilh  by  the 
gams  and  iuteRumcnt»  witb  which  it  was  conooctcd.  Thu  wouudfi  of 
kvr  iaoo  haviufc  be«n  [ir<>|M.'rIy  dressed,  llie  detached  portiuu  of  the 
Jaw  was  comAiIly  mljiiauv)  utid  iMM^urM  by  a  ligature  pawed  around 
the  fninl  tontli  iind  flnt  niolars,  and  by  a  Iwndngc  on  lh«  oiit«id», 
atniutd'tho  cbin  nud  txti^k  part  of  (be  head,  Hor  mouth  wna  woabed 
Atb  or  *ix  limcM  a  day  with  diluted  tiuclurc  of  myrrh.  Thu  third  day 
aAir  tlttf  ai-ciilfiil.  Dr.  Baker  directed  thu  )om  of  twelve  oanc«a  of 
bluod ;  and.  In  five  or  six  wcok^,  with  no  othur  treatment  than  the 
droatiD^  of  the  wounda,  sho  perfectly  recovered. 

It  olten  happeni  that  the  crown  of  a  tou4b  ia  broken  off  at  the  ne«k. 
Wo  havft  known  thfl  erowua  of  four,  and  In  one  caao  of  ihirttt-n,  teeth 
to  be  fraLiurod  by  a  aingle  blow.  Tli<t  aubjcct  of  the  lait  eaao  wiw  • 
flnman,  whi>,  in  lS-%\  r4>odv«t]  an  ncoidi-niid  hlow  on  bis  mouth  from 
Um  bnul  of  an  axr,  wliich  broke  off  the  crowns  of  all  the  u[ip»r  nnd 
Itfwnr  tueianr*.  two  vuspidx.  nnd  ihnH)  of  the  biciispida  of  (be  inferior 
maxilla.  The  subject  in  tlie  ntbcr  caea  waa  a  boy  shoul  Iwel'.'c  years 
nfagB,  wlto,  from  a  aimilar  aoeidmt,  ooeosiooeil  hy  running  up  aud- 
dmlr  lu'hind  a  man  who  was  chniipiiiK  wood,  had  the  rrown*  of  his 
a|»jMr  ittfaan  hntken  off.  In  Imth  of  tiieae  Ptut»  tltc  iDlbtmmation 
which  auponreood  wo«  ao  grrait  oa  to  render  Ibo  removal  of  the  roott 
BfMsarjr.  Tbo  crown*,  rn'kia,  and  nlvoilnr  protxaaes  nro  mmetitma 
ItOBDd  10  laeeea,  or  tito  tctli  driven  into  tbo  rery  subfKance  of  tb* 
Jaw.    Mr.  Bell  atya  be  odc«  found  a  ccalral  inciaor  so  coni|>leteIy 
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foroed  into  llie  boue,  lh«t  ho  thougilit  it  tn  Im  tho  rttmaiat  of  ■ 
but,  on  rvmoring  U,  fvuml  rt  to  lnn  nn  onliro  tooUi. 

Wlidii  thf  crown  of  a  tonih  1ia»  been  brakon  oft  by  •  blow,  tai  i 
MnicCivc  iiifiiimniKlioii    ratilb^  the   root   tthotild   be  extract 
haro  eomrlimra  riigniftwl  nil  arUftoiftl  cnvn  on  a  root  after  < 
ml  crown  h«  bwD  dcvtroyoi)  by  mochanical  rioleoce;  bulilii' 
oeceseary  that  the  tnflammntion  should  be  entirely  subdued  previa 
to  the  operation  of  pivotiQjK.     If  tlie  loath  is  to  be  replaced  with  I 
artiBcJal  substitute  attached  U>  a  plate,  the  root  ahouir)  be  flret  ei- 
traeted.    In  Bome  <uueR,  however,  the  root  may  bo  filled  wid  be 
milted  to  reniaiD ;  but  the  pmctioc  in  tuuully  n  b«d  0Q«. 


CHAPTER  XXII. 


Caries  op  the  teeth. 

THE  fioctriiM',  M  promulgated  by  Po«,  and,  ni1wv}uontly,  advocatnl 
by  licit,  and  other  European  writera,  tliat  the  diwaMS  of  the  tpelh 
are  tlie  Mine  aa  those  which  attack  other  ottumua  atnictur«*  of  tbe 
body,  is  n'lw  almost  universally  conceded  to  be  incorrect.  With  tlw 
exception  of  exoHttHtis  and  necruoin,  the  pathological  condition  of  thcM 
orgttiudo  not  bear  thesttghtnit  anidoi^y  to  thoM  of  other  b»un.  Tb«j 
are  not  produced  by  the  snnic  cauitei,  nor  oon  th«y  bo  cured  by  ths 
same  rcmcdiM. 

In  lh«  treatment  of  diseases  of  the  teeth  wo  rely  mainly  upon  ait; 
in  diseases  of  other  oseeous  tis»ues  the  resource  principally  to  be  relied 
on  are  found  in  the  reeuperativc  powers  of  the  eoonomy.  "niis  difler- 
cnoo  is  elfttriy  aeen  between  oariee  in  the  teeth  and  in  the  boon. 
Naturo  alone  niii  rejinir  the  rarai^es  of  Uie  one,  art  alone  of  the  other. 
ExMtoeio,  whirh  w  n  diiK>AM  common  to  bone  and  teeth,  is  found  only 
io  the  cementum,  which  \x  the  connecting  link  betwe«n  dentine  and 
oaMOiis  tiwue ;  whilst  disc.i«m  of  tho  dcDlino  and  enamel  form  a  di»- 
tjnct  class,  ruquirint;  treatment  altogether  peculiar  to  ihenuclvM. 

Tlie  teeth  are  more  liable  lo  be  ■tiackcil  by  caries  than  by  any  other 
disease,  and  this  will  now  elaim  mir  atlt-ntion. 

Oirii-H  iif  a  lonlh  is  the  chemical  dccDnipcBition  of  the  earthy  silti 
of  the  afli-cfd  part,  wimetJmea,  but  not  always.  accompaniMl  by  difOf 
gnniiation  of  Ihn  aninml  ftamework  of  thi*  portioa  of  the  ofgan. 
TliorB  is  no  affection  lo  which  these  orRans  are  liable  more  frequent  in 
its  occurrence,  or  fatal  in  itji  tendency,  than  this.  It  is  oAon  so  insidi- 
ous in  its  attacks,  and  rapid  in  ita  progress,  that  every  tooth  in  the 
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nonth  i«  inTolvml  ir  trTC]«T»)>lr  niin  before  eren  its  exUtence  b  sua- 
pfrtnl. 

lu  pnnwDM  ia  nwnlly  fir«t  indicnted  by  &n  opnquc  or  ilnrk  *pot  oa 
the  etinincl;  and,  if  iI)h  be  removed,  the  subjaccnl  dentine  will  oxhibit 
«  blni-lt,  dwk-browu,  or  whitish  ii|)[)earBDM).  It  UMwIly  commcnpos 
no  thv  iKiltf  mr&w  of  the  deatinp  of  the  crowo,  beneailt  th«  cnainel, 
Kt  trtmr  |inint  where  it  is  imperfect,  or  has  been  frarlurul  or  tilbc'rwiM 
itijnn-il ;  from  thence  it  prtXMxrda  toward  tJie  c«utr«  of  the  tooth,  in- 
cmuliig  En  cirrumferavce  until  it  readier  the  pulp-cnrity. 

If  tlw  ivauvd  part  is  ol  s  »oti  uid  huiuid  character,  the  ummel, 
altfr  a  llmi*.  ittually  break*  In,  dipcluiiiiig  tlic  raroj^va  the  <IiMaw  boa 
madi-  in  thriubjncrnt dentine.  Biitthbdoet  not  alwnya  happen;  the 
form  of  thv  t'wth  Mmctimes  rcmaiju  nearly  perfect  until  iu  whole 
iolvrior  •irtirtun)  a  d«8trr>ycd. 

No  pimicn  of  the  crown  or  neck  of  a  tooth  is  exempt  from  this 
dinoM:  yot  tome  parte  am  more  liable  to  lie  first  aliacke-J  than  othcn; 
■a,  for  example,  the  depreaaions  in  the  grinding  inrCacca  of  the  molars 
•ad  bieti>pids  the  apprvximal  surfiuH»  of  all  the  teeth,  the  posterior 
or  palaitur  mirface*  of  the  laKiral  incisora,  and,  in  ihutt,  wherever  aa 
imperfr«li(>n  nf  ilie  etuuuel  exbta. 

Tli(^  rivani«I  is  mueli  border  than  the  dentine,  and  is  by  fiv  len 
ea«Uy  acted  on  by  the  cauMa  that  prcMluoo  carioa.  It  is  aomelimts, 
bmrarvr.  the  Aral  to  be  attacked,  ami  when  this  happens,  the  dieesM 
drvHiipN  ilK^lf  moTt  tnr\ttealtj  on  the  labial,  or  bum-xl  surface,  near 
iW  ptm,  than  in  any  other  locality ;  ofU>n  eoninH-ncin^  nt  a  sintElo  point, 
and  at  "iher  tinia  nt  a  number  of  poinU.  When  Ute  enamel  L>  ^Nt 
attAokrd.  it  if  uaunlly  mllid  eroaiixi;  but  as  tlii^tinuc dues  iwl contain 
mt  taxu-h  animal  matter  as  llw  tubjacmt  denluie.  ihediwosed  port  u  often 
*a«he'l  flMny  by  thii  italivanf  ibo  mouth;  while  in  the  iloiitlnal  part 
of  tb4i  lo'ith,  it,  in  niwt  iiiFltiDcca,  remains,  and  may  lie  maoved  in 
dii>tinct  laminw,  al^er  the  earthy  aalts  bave  been  dwompoMd. 

Ill  very  bun)  imh,  the  <)ecayed  part  is  of  A  firmer  <y>iMi^en«e,  and 
of  a  <larkvr  color,  tlinn  in  m(1  teoth.  6i>m«timn>  it  in  blitrk  :  at  otWr 
lime*  of  a  dork  or  li^ht  brown  ;  and  nt  otli«r  lime»,  afrain,  it  is  ootrly 
whit«%  A*  a  ^ueral  rule,  the  cofUr  tbi^  tomb,  the  lt);hter,  soner.  and 
SKin  buniiil  the  cario*.  Tlw  color  of  the  decnyed  part,  however,  may 
be,  and  >li>ublle«  i*,  in  kiom  COMM,  inStienccI  by  other  cireumntancea ; 
perha|M  by  som«>  peculiar  modification  of  tlH.-  ageula  ooturcm^  in  the 
productii*!)  of  the  diMOae, 

Thr  <Iit>r«M<,  then,  not  bdng  the  rtvultof  any  rital  m-tinn,  the  appli- 
oibility  of  the  Urrm  earie*  may  Im  qtiestlMicil :  bui.  n^t  it  ha*  Im-n  rery 
i;«irnilly  Mniti'Mied,  and  as  wre  know  uf  no  biHter  name,  we  shall  con* 
Ibnia  its  use.     Mr.  Hell  bas  substituted  the  term  gangrADe,  under  the 
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belief  that  it  mriTOTS  a  more  correct  idea  of  llio  tmc  nnturv  of  the 
atrM-iioQ.  Till-  upiilii-iibility  uf  u  itnii,  alnioft  HViioiiyniotu  witli  thi«, 
is  ttistt  saggeiU^  by  Ur.  Hunter:  in  )ip««kiiifc  nf  Ihv  affiwtU^n,  W  Miys, 
thai  il  "a|t[nra»  tu  cIuktvc  the  nurui-  uf  miirlilii.-aliuu."  Mr.  F<>x  nix-^iki 
of  tite  (Itx-iiy  of  ifae  teeth  aa  a  diiunler  wliieli  tttniiiiuKui  tn  nioriific.v 
tioD ;  but  fa«  deHignates  tt  hy  tbe  Dame  of  caries.  We  prefer  tlii»  term, 
iuaaniuch  a-i  that  of  (tan^eoe,  or  niurtificAtiou,  way  Im  applict  to  n»- 
DtltL^rcoudiliimof  th<!  teeth — uecrosifl  —  itillia.i  much  propmlran  the 
one  now  iinihtr  roii.i!itr ration.  Kloreorcr,  the  tenn  gangrene,  or  morti- 
fication, is  com  in  only  lur-il  to  Hignify  the  death  of  n  soft  part,  and  not 
a  «li«rA8e(]  coti<liiion  of  bony  ti««<ie.  8urgiail  writers  ufunlly  rvgard 
gangrene  in  eofl  tissuoe  as  analogous  to  D^croeis  in  weeous  timmn ; 
and  ulceration  in  the  Srst  )malo(jous  to  caries  in  the  lasU  But  necrosis 
and  carit«  in  tbe  teeth  differ  in  causes,  symptom^  eeigneloe  and  treat- 
ment, from  affections  of  the  »tnie  name  in  other  bones,  in  con»c<|uence 
of  the  great  diflbrence  in  their  structure,  function,  and  DU>d«ofeouucc> 
tion  with  tlie  adjacent  tixniea. 

Co  mm  111  (ring  oxieniallj  bcui»t1t  the  cnaiael,  the  dUtnflc  proceeds, 
OS  before  i^tjitcd,  towur<t  the  centre  of  tho  tooth,  destroying  layer  ajler 
layer,  until  it  rcAchcs  tho  lining  morabrane,  leaving  each  outer  etral urn 
softer,  and  of  a  darker  color,  than  the  subjacent  one. 

The  terras  deep-Mated,  ntperjicial,  exlerital  and  iuternaJ,  timpie  and 
eomplieaied,  have  been  applied  to  the  disease.  These  distinction*  ar« 
unneoe.'viary,  Hince  they  only  desiKoale  diSerent  stages  of  the  saino 
afli>cti<>n.  By  complicated  decay  is  meant  caries  which  has  |M-n<;tmtcd 
to  the  ptdp-eavity  of  llie  tooth,  nccumpaniod  hy  inflanimution  and 
s;ipptir»tion  of  the  lining  membrane,  and  the  deiiih  of  the  organ.  The 
lining  membrane,  however,  is  not  always  inflamed  by  exposure,  nor  is 
inflamnialio'x  invariably  followed  by  nippuraiion. 

The  roold  of  tbe  teeth  frequently  remain  firm  iu  their  sockets  for 
yeATB  after  the  crowns  and  necks  have  been  destroyed,  slioniiig  that 
Uieyare  less  liable  to  decay  than  the  crowns;  but  iiaturv,  after  tbe 
deatniRtion  of  the  last,  Kn  if  conscious  liiat  the  former  aio  of  no  ftirtber 
use,  cxcrlD  hcru-ir  to  fx\w]  them  from  the  system,  which  is  dferted  bv 
the  grudunl  wiwtlng  and  tilling  up  of  thi'ir  tnicketi.  Aficr  thi>  opera- 
tion of  tho  economy  has  been  acn^oinplished,  they  are  fTc<[iieiitIy  re- 
tained in  the  mmilh  for  month*,  and  even  for  rcart,  hy  their  pi-riwleul 
connection  with  the  gums.  This  efTiirl  of  nulurr  U  («ci6ne<i  more  to 
the  back  than  to  the  front  teeth ;  it  often  happens  that  tho  lact  remain, 
after  the  destmetion  of  Uicir  crown?,  for  nmnr  yeiird,  and  somctimea 
without  much  apparent  injury  to  the  [wria  within  which  they  are  con- 
tained. 
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PirrcRZKCB  r»  rns  UAWLm:  of  diffebext  tebtb  to  decay. 

HaviDg  cxplniniH)  nt  some  Icngtli,  in  a  preceding  part  of  tlii*  worV, 
the  nutDiier  in  «liii-h  the  jihrHival  cumlilion  of  the  teeth  is  iuflueurerl, 
it  wilt  u«i  iiiiw  Ixi  iiMMMarjr  to  iluvll  npun  ihl*  ^Hirtiuu  ot  thtf  MihjcrL 
It  wilt  only  lu'  rnjutatte  to  xlittc,  tti«tvf<in.%  (hut  l<^tii  wliU-h  ure  kvI) 
rnrmitti,  wul)  nrrnn^-tl,  ami  ofn  inn  ifxuin;  •rldom  (](H:a_r,  and  whm 
tlivv  an*  nttJickv<l,  the  pmgnwt  of  tbo  cli*«aiii)  it  itoi  rapifl ;  whorcM, 
tli<wc  thai  mn  imprTfcct  in  thrir  fnrnutidti,  Ktitl  of  n  toU  loxturr,  nr« 
moceioM-qitililu  m  tlio  anion  of  (ho  ouum  which  pnxlucv  !l;  iikI 
whra  ■Muilol,  if  the  |>r«gTv*<i  of  tlifl  nElbctioa  i*  tiot  arrottcil  by  srl. 
tbey  uNiuUy  fall  »|>(-c(ly  vit^itm  to  it«  raragm.    Ju«t  in  prnporlion  m 

ulcfilinal   strui-lure  of  iho  teeth  i*  hani  or  son.  iho  xhniho  of  tW 
1111  ji^rfM-t  or  imprrrect,  thrir  armngitDHnt  regular  or  irn-gular,  ii 
thrir  liability  to  carim  dimiuishM  or  incrcand. 

Thit  dpimtr,  iihapn,  wh)  nrmn^cnicnt  of  tbo  tmlh  ar«  influenced  by 
th*  flloif  (if  (he  ^oKntl  limilh,  ami  tlinl  of  the  Diouth,  at  the  time  of 
ihtir  d<-«tiniflmluii.  If.  it  ilii*  |>rriiHl.  all  the  (liiictionA  of  the  body 
am  fai^IUiily  p^fonoed,  (bui>i>  iirj^in-i  will  he  compact  in  their  struiv 
tiur,  [HrrlVnt  in  (Jii-ir  iIiiiih-,  and  usually  regular  in  their  nrran^rn^nt. 
That  iho  ti«-th  nhmild  I»?  tlino  iit(l«rii«-il  will  nil  app«ir  »(rangL\  when 
we  i-niinidcr,  u  Rii-henind  nnnarkK,  "  tUat  ihi'n^  txiiU  umongyl  nil  th« 
part*  nf  iba  living  body  intimate  rvlntiniiM,  all  of  which  corrcxpond  to 
Mch  othor,  and  carrr  on  a  rc-iprxiil  inli'tx^iirm  nf  iicitMtinn*  and 
■flhrtloUK.  HoriM.  if  thrm  U  u  niorhid  actitm  in  one  jiart,  otlicr  part« 
pynpathiM  with  It,  rallyitig,  as  ff  w-usihlo  of  the  mnlual  dcpendeiM-a 
«:         '  <  th«m,  oil  tlwir  euefpee  to  noeuv  tb«lr  nngbbor  from 

InfmoKil  action  in  OttO  portion  of  iho  system  is  (reoerally  followed 
idiniin!>hrd  action  in  some  uthrr  part;  thus,  for  example,  gn^trilia 
W  pnxliKt^l  hy  coiuli  pot  I'll)  of  tli«  Wwcls;  puerperal  fever,  by 
K'tion  in  th«  hmrl,  witli  mi  incrensed  aetifiu  in  the  uU-rns, 
. ;  ..  , ,  wr  may  coiicludc.  lliat  if  tin-  iMwIy,  at  an  early  aite.  ba 
mofitUUj  »riu>d,  ll«  ftincti<Mi»  will  bci  Inngnidly  |ierfurnied  —  the  pro- 
)nf  Hrinilationohcck«d — ih'-rr^-uUrand  hi-iillliy  supply  of  earthy 
Piathaboniwinterruploil  — and,  i-i>ii-i-i[iKiilly,tliut  theiei'tli  nliirb 
uw,  tbttn  formod  will  bo<lefoctiv#.    Otiwr  part*  of  tlie  body,  in  which 
u'  on,  if  thiw  aHMed  at  these  early  pt'riods, 
lt  hvaltUrtil  vi^or  1  Imt  if  i1h>  teeth  an>  badly 
RirmHt,  tl»'y  nnirt  cTcr,  liwauw  of  rli^ir  Iiiw  dcxrce  of  vaM'nlnriiy, 

a>r-  -  • bfncn  they  will  Ixt  man-  liahln  to  dtxvy  llum  wlun  de»- 

bill  r  other  and  nUNV  fiivonihU;  cirruoutaoOM. 

Capillnry  hlMidvtawb  fonn  a  Urge  \>an  of  ovory  organ,  the  eharac- 
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teristie  ti.«sut  of  each  being  Btrictly  arfro-wMcu/ar  (literally,  ovisidetf 
the  rej"'e!i').  Where  the  bloodvesiels  are  most  abundant,  as  in  the  aer- 
vdus  .itiil  raiispiihir  structures,  growth  and  change  take  place  rapidly 
and  i.'oii!-tHntly ;  since  almost  every  particle  of  the  estra-vaBCular  or 
interstitial  tls-sne  i:*  in  contact  with  the  circulating  fluid,  the  fiinctbn 
nfttliit'li  is  to  9up|ily  rnalcriul  for  growth  and  carry  off  waste  matter. 
Hence  such  organs  have  great  recuperative  power,  and  are  modified 
by  the  varying  conditions  of  tlic  body.  But  the  dentine,  and  eoamel 
of  the  teeth  are  vascular  only  during  tlie  period  of  development 

Tliese  structures,  ouce  formed,  pass  beyond  the  reaeh  of  the  cajMlla- 
rics,  except  the  layer  of  dentine  in  contact  with  the  dental  pulp,  Hence, 
the  denial  pulp  may  deposit  new  bone  as  a  barrier  gainst  caries  ;  but 
the  cnriouu  dentine  itself  is  incapable  of  self-restoration. 

"  Tliat  the  teeth  uc<)uire  this  diMposition,"  says  Mr.  Fox,  "  to  decay, 
from  some  want  of  healthy  action  during  their  formation,  seems  to  be 
proved  by  (iio  comniou  observation,  that  they  become  decayed  in  pairs; 
that  is,  those  which  are  formed  at  the  same  time,  being  in  a  similar 
state  of  im]ierfection.  have  not  the  power  to  resist  the  causes  of  the 
diswise,  ami  therefore,  ut  nearly  about  the  same  period  of  time  exhibit 
sit.'nH  of  decay  ;  whily  those  which  have  been  formed  at  another  time, 
wheu  a  more  healthy  action  lias  existed,  have  remained  perfectly  sound 
to  the  end  of  life." 

Most  writers  arc  of  opinion,  that  the  power  of  the  teeth  to  resist  the 
various  causes  of  decay  is  sometimes  weakened  by  a  change  brought 
about  in  ilieir  physical  condition  throujrh  the  agency  of  certain  remote 
causes,  such  as  the  profuse  administration  of  mercury,  the  existence  of 
fevers,  and  all  severe  conslitutioual  disorders. 

Mr.  Fox  says:  "That  he  has  hail  occasion  to  observe,  that  great 
e!iaii'/''s  take  place  in  the  economy  of  the  teeth  in  consequence  of  con- 
tinued fever  ;  aad  that  llie  decay  of  the  teeth  is  often  the  consequence 
of  cerlriiti  slates  of  the  eimstilution," 

^Ir.  It'll  remarks:  "That  amongst  the  remote  causes  (of  decay)  are 
those  wliich  ]>r'iiiu<-c  a  delclcritius  change  in  the  constitution'  of  the 
tcetb  siibsei|nc'nt  to  their  formation  ;  one  of  the  most  extensive,  in  Ita 
eti'ei'ls,  is  the  u.<c  of  mercury,  To  the  profuse  administration  of  this 
reme^ly  in  tropical  liise.'iscs,  we  may,  we  think,  in  a  great  measure, 
attribute  the  injury  which  a  residence  in  hot  climates  so  frequently 
inlli<-ls  on  the  teeth." 

Severe  constitutional  disorders,  and  the  administration  of  certain 
kind-*  iif  medicine,  do  not,  as  Messrs.  Fox  and  Bell  suppose,  act  directly 
on  the  teeth,  by  altering  their  physical  condition,  and  thus  rendering 
them  more  susceptible  to, tlie  action  of  corrosive  agents;  but  they  are 
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toJirpcUT  oHtcte'l  In  proponion  as  Ibe  BccretM»s  of  tlic  mouth  iiv 
ti;  -  ve  properlieii  iiK-naMd. 

lutlona  ttttaMi^Jt,  lo  our  mind,  tlio  tnitli  of 
what  w<i  liaT«  jitHt  rIaIviI.  Ar(iA«ial  kctli  of  bone  or  ivory,  which  coo 
auc]pr^><i  n'l  nicli  cUnngm  m  ihcuw  niuiitluuvil  hj  Mr.  hvU,  tlvcay  ianri> 
n|iiilly  afli:r  tUn  {iniiViM'  ail itiiiiut rati oa  of  iiti,-<Iit:ini-,  or  diirtog  lUe 
••XMlrticv  tif  aii<r  >lu><'iu«  (Itnt  irii<l*  lu  vllialo  tlui  secnittons  of  the  mouth, 
tt  ullicr  tiiiio«.     riittliLTiniiri',  Itxlh  of  to  dcuiH]  a  t«Xlure  oa  to 

|ra{iahlt>  of  ruBietinj;  the  action  of  thu  lu'idulatnl  buccal  HuiiU  arv 
Wit  afl<v!tn)  li}-  <:-itutiluiioii:Ll  diHeafie;  yel  thejr  are  junt  an  liable  a* 
tboM  (if  n  e]'<>ii;,']r  texture,  to  any  structural  disease  cocumimicutL-d  Uom 
tho  ifmiaral  •jrstcni. 

Tlif  following  b  the  nmh  of  our  own  ohsorvatiom :  tli«  gniiu  nud 
alri-nUr  jintcoMOi  arc  MmctimM  dcstrojod  by  Ibe  u*c  of  tucrcury,  eo 
llial  all  tito  laeth  looMtii  and  dmj>  vuc,  without  Iwiug  nfiiwtMl  by  caries. 
Tlw  twih  of  i^fxina,  ID  «r1u>ni  a  mercurial  diathtw  baa  b«eo  a  long 
tiiiw  kapt  ii{i,  or  who  have  bccii  for  y«an  euffttriog  from  dyspepsia, 
phihliitu,  ftvere,  or  otUrr  seTcro  cnustitutiuiiul  disordcre,  often  continue 
perfectly  sound;  while  other  teeth,  uuder  similur  circumstancw,  fi«- 
quratly  decay.    N'lw.all  thLi^^oeatapfOYe,  mrt  that  changcaiireeAbcied 

tbt-  ntnirtunil  ('ondition  of  the  teeth,  whu  re  by  ilieir  prediipoaitjon  lo 
'  i«  irirn^i'i-d.  but  (hut  llu-re  are  diSUreiicnt  iii  the  ca|iahilili<«  of 
It  le»ib  to  mial  tlte  action  of  the  •ecrcUoiu  of  the  mouth,  made 
Wcn^  hj  tlif  nfrvliiinii  JunI  rriiimi'rnli'd. 

Thr  niii)i"r  !•  well  uwiiri'  ihiti  he  diOcnt  from  »omo  writers  on  this 
pnint,  m»  well  aj>  ftura  r<Vi*ivi'il  pcipular  oiMnion.  The  rtcwa  whicb  he 
has  bttn  pn«vnti-d,  aru  not  thr  rvKult  of  mere  cliiMt  roflectioos,  but  of 
lung  and  atlirative  oIiMTvatioo.  lie  hns  noted  the  eflecta  of  mercury, 
and  nf  frfhiT  nivdiriitee,  m  well  as  of  couilitulional  diaooKS  of  tl>« 
■«rrrn>t  and  mot^t  protraeU^  ktmU,  aod  he  bm  always  olverved  that 
— fteriirriug  ajtrr  th«  devehij>m<:iit  of  (he  teeth  — it  was  only  as  they 
imfinirrtl  the  healthy  <iualitit«  of  the  fluids  of  the  mouth  that  they 
afli-T^tr^  thnw  or^iuta.  Id  fact,  their  deuiily.  their  exposed  eituation, 
thtiir  flittrtionn,  all  would  seem  to  iixlivHto  tliat  such  ehangea  as  take 
ptaor  in  ntlirr  |inrl.*  iif  the  bixlv  nn^  not  unly  uiini'n^Miry,  but  many 
fi(  th«ra  nrt<  itiij-ivihlv,  and  d<wigiiMlly  wo,  thut  they  may  uor«  fully 
kniwvr  their  pur|K>ML 

Dr.  Good  #uyii  "  tliat  carin  of  the  teeth  does  not  appear  lobe  a  di»- 
etae  of  any  jinrlimUr  np^  or  tempenuiMOl.  or  state  of  health."  It  it 
true  It  ti*  nut  n  'lim-aM  of  any  iiarticulur  rtjitc  of  iMialth.  Girther  than 
(haU  cvrtain  oouHlitiiitonul  affections  exert  a  dekierious  influeiK'e  upoii 
tba  ■ecritiora  of  iho  mouth,  aod  thus  become  indirect  cnusea  of  di>cay 
of  tb«e  organs.    Tlmt  it  ts  nut  a  dietiuc  of  any  particular  ng«  wouit 
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tfi  I'f^ntrafiict  onmmon  experience,  for  it  eomparalivtly  seldom  hnpitoni 
ll.at  i-arits  ajiix-ars  after  the  age  of  forty.     The  reason  of  which  u 
iilivimi*.     Tet'lh  <.if  n  loiwe  texture,  or  otherwise  imperfect,  cannot  re- 
sist til"  acii'in  < if  the  causes  of  decay,  to  which  all  teeth  arc,  up  to 
this  I-  ritnl  .if  life.  in'>re  or  less  espwed ;  while  those  which  from  iheir 
^■rcni-T  di-iisity  rt'iniiin  uuafli-oied  thus  long,  are  genorallj'  enabled,  br 
till.'  iniTfas<.'d  ^ididiiv  Ihev  gradually  acquire,  to  resist  them  through 
lili-.     T>:-('th  S"imelinu-s,  thiiugh  rarely,  decay  at  fiftv,  or  even  8t  a  later 
p<ii-"l ;  luit  caries  of  the  teeth,  generally,  may  be  said  to  be  confined 
to  ynuth  and  middle  n?e, 

Tlic  f'>rniatii'ii.  arrangement,  and  physical  condition  of  the  teeth 
an-  Minii'iimes  iuflnouccil  liy  hereilitarj-  diathesis,  affecting  the  parts 
CMir'pTrii.'d  in  their  prodiinion,  or  the  general  system.  That  a  morbid 
ciitidiiinu  of  ilio  system,  on  the  part  of  either  parent,  often  predyposw 
thi'ir  pniL'ony  to  liki^  affi-ctiuus,  l*  an  axiom  fully  recognized  in  pathol- 
iigy,  :itiil  a  fiift  III'  which  wo  hiive  many  fearful  proofs, 

Mr.  It'll,  in  in-aiiiig  of  ivhat  he  calls  the  hereditary  predisposition 
(if  ill"  l''ith  t'l  di'i'ay,  remarks;  "That  It  often  happens  that  this  len- 
ili'ii'y  exist.-  ill  either  the  whole  or  a  great  part  of  a  tamily  of  children 
nlure  one  of  the  parents  had  been  similarly  affected  ;  and  this  is  true 
to  fo  LTi'al  an  estriit  that  we  have  commonly  seen  the  same  tooth,  and 
eviTi  thu  same  piirt  of  a  to<ith,  affected  in  several  individuals  of  the 
faiiiilv,  iiiul  at  aliout  the  same  age.  In  other  instances,  where  there 
an-  jiiMJiv  I'hil'lri'n,  aninngst  whom  there  exists  a  distinct  division  into 
tw.  |Hiri:i>riS|  smne  resembling  the  father,  and  some  the  mother,  in 
fl'aMir"''  and  c'ln-liliition,  ne  observe  corresponding  differences  in  the 
iriih,  ii'itb  as  it  regards  their  form  and  texture  aud  their  tendency  to 
d.-cay." 

'rii;i(  tbi're  is  iin  hereditary  tendency  in  the  teeth  to  decay,  cannot, 
wr  tliink,  lie  di'iiled.  But  we  believe  it  to  be  the  result  of  the  trans- 
mi— iiri  of  a  similarity  of  action  in  the  parts  concerned  in  the  produc- 
t\"u  "f  ihe-e  organs ;  so  that  the  teeth  of  the  child  are,  in  form  and 
sini'-riiri'.  likn  thuse  of  the  ]>areiit  whom  it  most  resembles,  and  from 
wlioin  ii  lia.s  iiihrriti'd  the  diathesis.  The  teeth  of  the  child,  if  shaped 
liki'  tho^i-  of  ihc  parent,  jiossessing  a  like  degree  of  density,  and  sirai- 
IncIv  arivuigcd,  are  eiinallv  lialdc  to  disease;  when  exposed  to  the 
ai'iiird  III'  [hi'  same  ean.-es,  lliev  are  affected  in  like  manner,  and,  usually, 
III  !(l"iiit  ihc  same  period  of  life.  Such  being  the  fact,  ia  it  unreason- 
iiiij"  [o  coiiiluile  that  judicious  early  attention  may  so  influence  the 
loriii^iiioii  mid  arniTigemcnt  of  the  teeth  that  their  liability  to  disease 
iti;iy  !"■  diiniiiishi'd?  Whilst  denying  the  direct  action  of  medicine 
and  >iikni'-'s  ii|nm  the  dental  tissues,  except  through  the  agency  of  the 
hueral  si'iri-lions,  we  admit  their  powerful  influence;    first,  through 
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ar? 


rrdiurj  iraniiiHtiwloti  of  iin  iin]>aiml  ooii«titiilion :  iccotidly,  by  thdir 

l^ctkm  U|Hiii  the  [>ruc*«N  of  <ti'Vi-l<ij>imiU.  if  giv<-ii  irrliilo  tlie  tMth  urc 

f>inii«l.     Ic  io,  ibvii.  Iq  Uio  iJiflorc-iii.-ni  in  the  phyaioU  cODilition 

nuiniMir  of  iirraiigvaH-nl  of  th««e  organs  — whclhvr  in  tlifK'rcnt 

'     I  In  itu'Minii-  mouth — that  tbu  <li%n:nciit  in  tbuir  liubility 

.U>  il'      '     -    iiiriltuiable. 

t)r.  John  Allmi  reinurka:  "TIte  uutrilioiu  uibstonces  in  the  (bud 
w«  uke  are  iiiieudinl  to  build  up  all  piirtd  of  tlie  «j-«t*;iu  —  the 

dMUeS  Be  Vt>ll  IL^  the  Mill  ti»UO>.      Of  tllV  fmxl  illluiiltd  (u  liullj 

Ihowl  nr^ulriiw,  n'rtuiii  p»rt)oiu  mi»k«  bone  and  lortb.  Now  tho 
|iarii(.'ti«  of  iitniUT  mir.  dcjxMitMl  atwa  \iy  nlom,  and  the  tyvlem  i* 
jmiiluall;  built  u|).  AVItcn  wo  taku  fool  into  tlie  spUm,  it  u  coo- 
TDTtcd  inlit  blood.  Tbi>i  bliHut  in  conveyed  through  all  pcirtx  !ii  littlv 
cOfTinxirliw,  which  arr  fm;;l)t^l  uritb  tho  proper  comtiiupiiu  to  eufluin 
■ad  baiitt  up  ihrnc  argnnisnis.  Iliem  little  corpusclva  convey  sui'h 
eon'  I  .  ;m  an  Ducuwury  for  (be  prudijettoD  of  booe^  teeth,  flceh, 
Mid  tli(iw  variiiiH  tiiiln<tunc(M  nrt?  dppwilod  just  where  th«7 
ibnuld  bir.  XuW  it  u  1x11,-11  tin  I  ly  ntrccMAry  thai  we  have  thcM  little 
mirluA  fm^blfd  with  ihu  [irDpvr  coiutitucnts,  and  duly  freighted. 
Him  fball  wv  kiiow  tht»T  Dy  iskiaa  the  fuod  juitt  in  ilie  proportion 
that  it  i»  ptovidi-d  for  us  hy  our  Creator,  aiid  as  it  vomei  from  mitore's 
iMnito  rr. 

"Kitw  we  Inko  tliid  protnid  from  th?  fiut  tluil,  m  a  nntioD,  wc  have 
Imitli  than  any  nibrr  on  the  t-iirth.    Kow  why  is  thisT    Bimply 
OH  in  change  ibo  pn>ponii>ii«  of  thc«c  vmrious  constilucntt,  tlml 
ir  Creator  had  proridcd  for  us,  by  Kpurutiug  away  what  has  been 
t  thitrr  for  the  building  up  of  tho  hard  tiasaes. 
"Topntvo  tiiU,  let  iul>K)l;  toother  nations.    They  that  do  not  chanj^e 
[ibi^  pruportioRi  of  the  various  coDslitueatd  tliat  enter  into  tlieir  bodifa 
i  bant  dwayed  teeth. 
len  is  a  conalaiit  change  going  on,  and  particles  of  matter  arc 
itod  ati>ni  hy  aloin,  ami  (he  fyi^tcm  kopt  fully  ehurged  with  tlie 
il  HeinentN  of  whioh  ihcw  Htnietii rm  arc  htiilt  up.     When  you 
iwk  a]  nniioni*  that  do  not  ehaiig<!  thi.*  proportions  you  see  no  docayed 
fh,  and  Ibc  hi'tury  of  (ht«r  ii&tion«  provtv  ihtit  their  teclh  are  Bound 
d  bmutiful  tn  old  agv.    Whtit  is  ibe  condition  in  our  country?    Wo 
'■haiign  ihcw  proportions.     We  do  ijfnons  the  mineral  elunonts  pro- 
I        :  !  vtv  ifo  hnvp  decnyed  teetli.     We  find  that  thcro  aro 
ins  of  le»lb  swept  frutti  our  [lopulution  every  year. 
|Wa  dn  nut  taku  the  material  into  our  syxteni  tliat  can-ita  hack,  atom 
itn,  and  kec|a  the  hani  tiaeuee  huill  up  until  the  ohi   particles 
away.     Tlir  oM  (xirticlm  pan  avsy  after  tliey  have  aerved  their 
\tam,  and  new  oues  then  take  their  plaoeau 
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"It  b  estimated  that  every  child  uses  half  a  barrel  of  flour  ever; 
year ;  and  it  is  estimated  that  there  are  forty  pounds  of  the  bone-form iug 
material  thrown  out  from  every  barrel  that  we  use.  The  child  takes  its 
food  on  fine  flour,  and  is  deprived  of  twenty  pounds  in  a  year  of  this 
mineral  element,  which  should  be  taken  into  the  system  in  order  to 
make  those  hard,  flinty  substances  that  our  Creator  intended.  Now, 
by  the  time  that  child  is  twenty  years  of  age,  it  has  been  deprived  of  four 
hundred  pounds  of  the  elements  which  should  have  been  taken  into  the 
system,  and  would  have  kept  it  charged  sufficiently  to  have  preserved 
these  substances  hard  and  flinty,  as  they  should  be. 

"We  sweep  from  our  American  population  over  twenty  millions  of 
teeth  every  year,  and  this  should  prove  the  theory  that  our  tissues  do 
undergo  a  change,  and  tliat,  particle  by  particle,  they  pass  away.  Aa 
it  is  now,  the  teeth  are  becoming  worse  and  worse  every  year ;  and  not 
only  this,  but  it  becomes  hereditary,  and  is  transmitted  from  parent  to 
child." 

CAUSES  OF  CARIES. 

Caries  of  the  teeth  has  been  attributed  to  a  great  variety  of  causes. 
To  notice,  in  detail,  the  various  opinions  advanced  by  American,  Eng- 
lish, French,  and  German  writers  upon  this  subject  would  be  incon- 
sistent with  the  plan  of  an  elementary  treatise  like  this,  and  unproflt- 
able  to  the  reader, 

Fiiiichard,  Auzfebc,  Bourdet,  Lccluse,  Jourdain,  and  most  of  the 
French  writers  of  the  eighteenth  century  on  the  diseases  of  the  teeth, 
as  well  as  nearly  all  of  tlie  more  modern  French  authors,  though  their 
view?*  with  regard  to  the  causes  of  dental  caries  are  exceedingly  vague 
and  confused,  express  the  belief  that  the  disease  is,  for  the  most  part, 
the  result  of  the  action  of  chemical  agents;  such,  for  example,  as 
vitiated  saliva,  the  putrescent  remains  of  particles  of  food  lodged 
between  the  teeth,  or  in  their  Interstices,  acids,  and  a  corrupted  state 
of  the  fluids  conveyed  to  these  organs  for  their  nourishment  They 
also  mention  certain  states  of  the  general  health,  mechanical  injuries, 
sudden  transitions  of  tem]>erature,  etc.,  as  conducing  to  the  disease. 
A  similar  explanation,  too,  of  the  cause  is  given  by  Salmon,  the  author 
of  a  Compendium  of  Surgery,  published  in  London,  in  1044. 

The  existence  of  an  acid  in  the  mouth  capable  of  decomposing  the 
teeth  is  conclusively  proven  byDr.  S.  K.  Mitchell,  in  a  letter  addressed 
by  him  to  T.  C.  Hope,  M.D.,  of  EdinburgTi,  dated  October  10,  1796. 
The  fact  may  be  demonstrated  by  a  very  simple  experiment,  which 
consists  in  moistening  a  piece  of  litmus  paper  with  the  buccal  fluids 
obtained  from  between  the  teeth,  where  tliey  have  been  retained  until 
they  have  become  vitiated.     If  this  be  done,  the  paper  will  be  turned 
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ncl.  If,  Uien,  tbcM  fliitil*,  vrlu'n  ia  a  vitiated  Moditloii,  are  powamvl 
of  acnil  pftiporti'-x,  llicv  mnat  nocen-arily  czcrl  a  Jfli-tiirioiu  actiou 
apDa  iW  ttn-Ui,  l>y  ilt-ctinijHMiiig  and  bn-ukinj;  duwn  liifir  citlcaTCOua 
mnlMrulD*.  at,  in  otber  W<ird«,  cauHiD^  their  decay. 

Thew-tJ  dotecUxl  liy  Dr.  Mitclii.-ll  was  tlia  soptio  (nitrons),  but  the 
Kvtii-,  liK-tir,  iixalic,  luuriatid  and  una  Imra  bcvu  ditts'titl  iu  tliv 
nil V J,  ill  n^rliiiu  dlnrea  uf  Uto  g«uenil  Iicaltb.  IXkid^,  who  )iu«  anft- 
iya^d  ibo  fliiI'lM  nfllHi  moutb  with  gnMi I  (^iirc,  nys.  "TbcHdiva,  in  iu 
normal  •latf,  in  alkalinis  but  iho  ttiicrvii)/!!*  o(  tb«  mucuuc  tnccubniM 
m  vttiui  nioiilK  nn?  add."  Tt  i^  bijjlily  ]>r<>))ubl(>,  tbontforo,  tJuit  iboRcidt 
I  wliiclt  liavc  Imvii  ■Irti.'cti'd  in  itio  Grvl  of  tlnMu  fluiilt,  may  bav«  been 
■  prinrifutlly  tlirivod  rnita  the  taltcr.  Acidity  of  iJu:  »aliva  may,  boirvvcr, 
HSc  '  i»in  morbid  CQUililioiuf  i>r  tbugODeralaystcm.    DimiiAtayB 

^Re     I  rvrul  it  in  patiaiu  u(&><-l4^<I  witb  gMtrltia,  and  in  clitldren 

Willi  aphtlktc  It  U  to  tb«  iK-tion  of  tlttw)  acid*  upuD  tlioM  fieaU  of  thv 
leoth  agidifeit  which  tbey  oro  long  raUuued,  tbsi  carica  'a  |u-iuri]Ndly 
BltribiltoblR. 

Th"  dtirlrine  tlint  tln^  ilecay  of  tbu  teeth  i»  tlie  rcaalt  of  tbo  aclioQ 
of  vxti-nial  oorrotive  ai;euts  wa^  Srat  iliDlinctly  promuI|jat«d  to  tlie 
dcnuil  iirofwuon  of  tbo  I'nitcd  ^tea,  about  the  year  1421,  by  Dts. 
I*  S.  aft>l  Kloai<er  Parnily.  Thoo  ag«ti(«  may  rausut  uf  meustrtia, 
K>nne(l  by  tbe  d«cump(Mition  of  acetous  fermcntolion  of  tbe  roDiaias 
of  ocrtoJo  alimcats  lo(]g^^  ut  tbo  intenticos  of  the  t«etli;  or  of  tho 
fluid'  of  itiu  niuutb,  especially  the  mucous,  ia  a  vitiated  or  acidulated 
cundiiiou;  uruf  acids  administered  during  siflcaais,  or  lued  lu  i-ondi- 
nuiDI*.  According  to  the  lablta  of  electiru  affinity,  there  are  but  four 
•eidi  wbirb  prvcvdii  the  i>liiM|>burii;  in  ibdr  affioily  for  lime :  luunely, 
th*  osidic,  Ruljiburii.-,  (Arlurii-,  and  tiucnuic.  It  may  bcuiv  be  ar^Ktl 
tlial  anon  of  iIk*  <>thur  acids  ani  onpiibic  of  dccom]Hk<itig  the  teeth,  or 
uf  injuring  them  in  nay  nihvr  wny.  but  daily  obwrvalion  prurv«  tbe 

iirr iiifiiiiiiii  uf  tliiii  concinsioti.    It  Hm  Immd  shown  by  experinwDt 

tliat  nil  thn  acids,  b'tlh  vc^<liibk-  mid  miuind,  oi-t  more  or  Inv  n-adily 
Dpot)  tboic  orgaiia.*  But  we  are  dis|)Osed  to  believe  thai  carie«  of  th« 

■  TtiB  Mlwinc  nparlnaal*.  »a>t«  \<r  Or.  A.  VmImII,  in  IMS,  waialod  by  Mr. 
IMrTm^la,  met*  nftm*4<t  mm*  jwm*  Uivr.  b^t'uttkaeltMolthalMUioonOen- 
lairatl»|p>i 

•*  III.  Il«lh  vaKM»bI«  NDil  mliunl  >eUi  aei  readilj  upon  lIis  lw*e  »u4  onamal 
ttlk*  Itvih. 

"S<L  AtUIln  do  oM  M<  >p«ii  (k«  trnmnnl  ofUiaiealki  lliaMUSllopotaih  wUl 
f'  i"-  hn»»  bjr  uniiinit  oiili  li*  aBliiial  nialitr. 

'<!  uld*  ha>a  >  ilrknecr  »ttn\tj  tor  ili*  Its*  ef  lb*  InMli.  tli*a 
fWr  ili*  l.kxa  fi.ih  wklah  th*J  *n  <«MUae4,  ar»  dcaoapMvJ.  Ifc*  Mlit*  M«ln( 
Bpnn  Uia  i'>tli. 

"'Ml.  T*(MaU*  lalwtMMM  Ii*t«  o»  tffeot  np^a  Ui«  i»«th  till  aAcr  hroiMU- 
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teeth  results  more  frequently  from  the  action  of  some  acid  contained 
in  the  mucous  fluids  of  the  mouth,  than  from  that  of  acid  medicines  or 
condiments,  or  even  from  euch  acids  as  may  be  generated  by  the  aoa- 
tous  fermentation  of  particles  of  certain  kinds  of  food  lodged  between 
the  teeth.  The  author  is  of  opinion,  therefore,  that  if  all  the  fimctioiial 
operations  of  the  body  were  always  healthily  performed,  caries  of  the 
teeth  would  seldom  occur ;  for,  in  this  case,  the  alkalinity  of  the  saliva 
would  be  sufficient  to  neutralize  the  acidity  of  the  mucous  fluids  of  the 
buccal  cavity,  as  well  as  any  other  acids  generated  in  the  mouth. 

The  foregoing  theory  of  the  cause  of  dental  caries  explains  the 
rationale  of  the  treatment  at  present  adopted  for  arresting  its  progress. 
By  the  removal  of  the  decomposed  part  and  filling  the  cavity  with  an 
indestructible  material,  the  contact  of  those  agents  upon  the  chemical 
actiou  of  which  the  disease  depends,  is  prevented,  and  the  further  pro- 
gress of  the  dectty  arrested. 

Among  the  indirect  causes  of  caries,  the  following  may  be  enume- 

tiOQ  Ukea  place,  but  all  Bucb  m  are  capable  of  acetio  fermentation,  act  readilj 
after  this  acid  JB  formeil. 

"Txh.  Aaimal  Buhstances,  eren  while  in  a  state  of  confirmed  pulrefnation,  aet 
Terj  isTilily,  if  at  ftll,  upon  either  the  bane  or  eonmel.  Oa  eiamioiDg  the  teeth 
subjected  lo  such  influence,  the  twenlielh  da;  of  the  experiment,  no  visible  phe- 
nomena wore  presenied.  except  a  slight  deposit  npon  the  surface  of  a  greenish 
slimy  matter,  somewhat  reeembliag  the  green  tarlar  often  found  upon  teeth  in 
the  moutli. 

"  To  give  a  more  deflnile  idea  of  the  deleterious  agents  lo  which  the  teeth  are 
eipospd,  and  (heir  connequent  liabililj  lo  be  affected  by  fhem.  we  will  nolice  the 
eSect  produced  by  a  few  of  llie  individunl  gubstances  which  are  more  or  leea  lia- 
ble to  be  brought  in  contact  with  the  teelh. 

"Acetic  and  citric  acids  so  corroded  iho  ename!  in  forty-eight  hours,  that  much 
of  it  was  easily  removed  with  (he  finger-nail. 

"Acetic  acid,  or  common  vinegitr,  is  not  only  in  common  use  as  a  condiment, 
but  is  Toi'mcd  in  the  mouth  whenever  Bubstanees  liable  to  fermentation  are  Buf- 
fered 10  remain  iibout  ilie  (pelh  for  any  oooBidernble  length  of  time. 

"Ciiric  acid,  or  lemuii-jtiice.  (Iioiigh  less  frequently  brought  in  contact  with 
the  (eelh.  acts  upon  Ihem  Hiill  more  readily. 

'■  Malic  acid,  or  the  acid  of  apples,  in  its  concentrated  alate,  also  acta  promptly 
npon  lbs  teeth. 

'■  Muriatic,  sulphuric,  and  nitric  acids,  though  largely  dilnled,  soon  decompose 
the  teeth:   the^e  are  in  common  use  ob  Ionics. 

"  Sulpliurio  and  nitric  ethers  liave  a  similar  deleterious  effect,  as  also  spirits 
of  nitre:  these  are  common  diffiiviljle  stiraulanis  in  sickness. 

■'  Superlnrtrate  of  potash  destroyed  the  ennmel  very  readily.  This  article  is 
frequently  useil  to  form  an  acidulated  beverage. 

"  Raisins  so  corroded  the  ennmel  in  twenty-four  hours,  that  its  surface  presented 
the  appearance  and  was  of  the  eonHistency  of  chalk. 

"  Sugar  had  no  effect  till  after  aci'tous  acid  was  formed,  but  then  the  effect  was 
the  same  as  from  thia  acid  when  directly  applied." 
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tlted:  drpMitiaiw  of  uirUr  upon  the  teeth ;  a  febrile  or  irriinbl*  Mau 
of  tltn  tnnly  :  a  nwrcurittl  diutlnvu  of  ibe  f{«uenU  syohuu ;  tu-(ilieittl 
trvlh  tni[>n)t>orly  luMTtwl,  or  iiiikIv  of  bad  mntoriak;  ruuta  of  U-rlli ; 
imif^ulaifitjr  in  Uio  smuigvRioD(  of  Uic  U«tli ;  too  gnat  iimtfun  of  lb« 
terll)  aitaitut  rach  otiii-r — iP  ultort,  vvi;rjrlliiiij{  tltut  is  [iruiiuctivo  of 
irritAluin  to  the  ulvcolo-iliMibtl  DM-ailmiuo,  or  to  iLl-  guoii. 

Tbo  iluctrioe  here  advociitcd  u  ouv,  wLidi,  we  coofoM,  wo  were  for 
■  loug  tiine  unwiUiog  to  Ix^Iii-vo,  bvniUM  it  hm  o{>]XMcii  to  all  our 
aullitr  fireconeeiTed  notioaa  ii(i<>ii  ihc  eubji-vt;  but  luug  luid  aUecuw 
obnrvauoD  bua  fotced  tu  to  ui-kuofflvd^u  iu  tnitli. 

PBH%-KStI03f  OP  CABlia, 

It  b  an  old  lulaco,  no  lae  trite  than  trite,  tiint  "an  ounce  of  pr^ 
vmtUui  u  Ixiiit^f  iiiBd  u  [Hiuiiil  of  cure,"  and  iu  ibe  pnsieut  inittauce 
It  amy  be  applii-d  with  in  full  foroe.  Were  more  aucuitou  |iaid  to 
|b<  I  liou  thus  cwiivi*ycd,  miiiiy  of  the  iliwibm*  of  tlio 

hx-i  >'      .      l-d.     Moot  of  Ibu  niuiirlu  tiiiil  uii^til  b);  niadv  ou 

Ihb  aubjoct  Ituru  bwu  aoti<;i|iatucl :  couaoi|ucutl/,  it  will  utily  be 
oliiicrve,  that  tf  the  Iccth  are  well  fbrtued  and  wdi  nr- 
'  lliiit  will  be  retfuirt^I  is  to  keep  tfaem  clean ;  if  any  irregu- 
larity  winir*.  it  Kbould  bv  miKslinI  by  tlie  mean*  before  dc^Tibnl. 

For  rl«aR*!Dg  the  tewt^i,  when  tbvy  are  in  a  lound  voitiltiiou  and 
tm  froid  ealchrviiui  dtrjMMiiji,  tlit^  )|uiiim  bi«ltfay,  and  the  M-crt-tiona  of 
iIm  moutli  iixniial  iu  flinractiT,  ibf  rtrgular  bikI  fnquenl  uiw  of  pure 
wator  by  nu-iuia  of  a  propi-f  brush  and  waxed  floM  ailk  will,  iu  nitut 
raiw.  bo  mtBi-ient.  But  whr.n  llio  vtuunel  it  Mi(ii»cd  aud  diMvilnml, 
and  Ihn  teeminm  nf  tlie  moiuli  indiuni  to  aclility.  nilh  a  t<>iideucy  to 
calrnrrnu*  >lD|mila,  lima  tJi<^  i>m|<l»yRintit  of  a  dcntit'riii-  i«  nocnttary. 

DrotlfHnt,  IWim  lipjtt,  a  tooth,  and  /rieo,  /rieart.  to  rub,  is  a  mtdtviaal 
lioit.  iu  lliu  form  of  a  |H>w(U>r,  for  ciMnsine  tbe  toeth.  An 
InurtilM-rKio  varivly  of  dctitifrinai  aro  in  uw,  and  many  of  thna 
bigibly  tojurioui.  In  iho  propaniiioD  of  an  affent  of  thb  kind,  the 
Ol'jrt't  Nhoali]  be  to  obtain  a  rompound  pleasant  to  tlie  laM^,  altojtirther 
trrr  from  aitidii  awl  arrid  frub^tanc<ea,  aad  aoluble  or  iiwoIiibU',  arcord- 
:  to  tlio  ualuru  of  the  case  in  which  tt  ia  to  be  ueed :  octe  rapiiblc  of 

iitnditinK  and  TPinovtnft  acrid  and  fermi-nting  nsatten  oecratinl  b» 
Imvn  lli«  hH-tli,  and  bImi  allaying  irritution.  A  dcutifni-r.  tli<-n. 
Jd  tn  antiani),  and,  moreover,  a  powder;  and  the  more  oimple 

t  pnrjiaimtiim  tlni  liottcr.  A  prt>piaralioa  compoecl  of  orriD  root,  pre- 
\»mi  fHalk,  awl  pni*  Cattile  or  wliito  Wimlmr  soap,  to  nhich  may 
hr  a>ldo>l  very  Snrly  pitwdt*tx'd  cultto-liah  Imor  or  pnrDir«-^I<i»e.  for  the 
leiniival  iif  aUnrcMi*  uiaili-r.  when  th«ire  i»  a  tendency  tn  dqM»iu  nf 
tliia  nature,  will  an»wer  erery  pnr|KiM>.     VSHiei)  the  (juins  ara  in  a 
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healthy  condition,  there  is  no  use  for  auch  ingredients  in  a  denti&ice 
as  Peruvian  bark  or  myrrh,  and  as  for  liquid  dentiirices,  they  are  of 
very  little  use,  for  the  object  in  using  thebnish  is  friction,  and  as  these 
liquid  preparations  are  generally  lubricating  alkaline  substances,  they 
cause  the  brui^h  to  pass  so  easily  over  the  teeth  as  to  render  it  almost 
useless.  In  many  cases,  an  unhealthy  condition  of  the  gums  is  owing 
to  the  irritation  produced  by  local  irritants,  and  their  removal  is  all 
that  is  needed  to  restore  them  to  health.  Soap  alone  will  not  cleanse 
the  teeth,  fur  it  prevents  friction ;  and  charcoal,  notwithstanding  its 
detergent  and  anti-septic  properties,  la  injurious  as  a  dentifrice,  or  as 
an  ingredient  of  one,  on  account  of  its  insinuating  itself  itndcr  the  free 
margin  of  the  gum,  and  causing  it  to  recede  from  the  neck  of  the 
tooth,  no  matter  bow  finely  it  may  be  pulverized.  Either  of  the  fol- 
lowing dentifrices  may  be  used : 


B.  Prepared  clinlk, 

S". 

K.  Prepared  ebslk,      .    .  ^ij. 

Pandered  orris  root, 

I"- 

Powdered  orris  root,    ,  gi}. 

Powdered  oiDaamon, 

Sir. 

Pumice  stone,     .     .     .  ^. 

Sup.  carb.  of  soda, 

798. 

White  sugar,      .     . 

i'- 

logredients  in   bolb   prescriptioQR 

Oil  of  lemon,      ■     . 

gtt. 

IT 

to  be  thorougbl;  pulrerited  nod  well 

Oil  of  rose,         .     , 

(!tt. 

U- 

mixed. 

The  importance  of  keeping  the  teeth  clean  cannot  be  t«o  strongly 
impressed  upon  the  mind  of  every  individual.  Proper  attention  to 
the  cleanliness  of  these  organs  contributes  more  to  their  health  and 
preservation  than  is  generally  supposed.  Against  caries  it  is  a  most 
powerful  prophylactic.  "Where  the  teeth,"  says  Dr.  L.  6.  Parmly, 
"are  kept  literally  clean,  no  disease  will  ever  be  perceptible.  Their 
structure  will  equally  stand  the  summer's  heat  and  winter's  cold,  the 
changes  of  climate,  the  variation  of  diet,  and  even  the  diseases  to 
which  the  other  parts  of  the  body  may  be  subject  from  constitutional 
causes." 

The  configuration  and  arrangement  of  some  teeth  is  such,  however, 
as  to  pnH;lude  the  possibility  of  keeping  them  clean  ;  but  this  should 
not  deter  any  one  from  using  the  proper  means,  for  if  disease  is  not 
wholly  prevented,  they  will,  at  least,  contribute  very  greatly  to  the 
preservatiou  of  the  organs. 


PART    THIRD. 


SURGERY. 


aw 


CHAPTER  I. 


scnoEBr. 

BRIDES  the  operations  of  gi^oeral  surgery  wlifcli  arc  jptftiorraei 
ii|Miti  tliD  inuutb  to  common  with  oih«r  jiula  of  ihv  bodjr,  Dcnul 
fcicuro  ifivM  ^pecitic  directions  for  liiunv  ojientioiu  of  a{)e<:ial  targetj 
dnuadrd  la  the 

1.  Trvulrueut  of  dental  carioa ; 

2.  Kxtnirtion  of  t«etli ; 

3.  Cortvciion  of  invKularities  in  their  amn^ment. 

The  treauneDt  of  caries  stands  flrel  iu  order  and  iin]>oniuice  hecnuso 
of  tb«  iieefulacM  of  th«  organs  to  be  laved;  llii*  unircr^ulity  of  th« 
dtMBM ;  alto,  the  complex  aod  difficult  nature  of  (lie  <i|ki rations  n.^|uirGd. 
TIm  cmri«a  may  be  alight  and  RujMTliciBl ;  or  it  mity  Iw  murr  or  l««8 
dMi>4mtled ;  Inntlr,  it  mny  poii«tnit«  even  to  tho  ptilp^'avi^.  Tba 
dlllionllini  uf  irmtiDtnl  i»rn'iu»  in  tliu  loimc  onirr,  ntid  io  this  order 
ibpT  will  lie  taken  up.  Curi<-«.  wrlivn  aiipcrficial,  uiuy  Ite  nrruetcd  by 
Iba  MRie  Riraim  uhi)  for  dcrp«r  cariea;  bat.  in  n  large  nnmber  of 
caaea,  it  will  require  for  ita  removal  only  the  use  of  61es  and  enamel- 
^biaalaw  Thcae  iD8tnira«Dt0  are  atao  ofVen  uwd  preparatory  to  tho 
opetationa  l>eoeaHiry  for  the  arreet  of  deep-ecate^l  caricti;  heuce  tlio 
uav  of  lh«  file  aud  enaniel-chieol  demandii  our  tint  consideration. 


pnJKO  TETTH. 

Thi-ro  b  DO  operation  in  dontal  sttrgcry  againtt  vlitch  a  ctrooger 
or  Rioro  univonal  pnjtulica  provaiU  than  that  of  filing  tbe  teeth ;  yet, 
■!,.  ■    :  .iwly  and  ekilfidty  perform«d,  there  is  no  one  more  beD»> 

fl<   <  'tunl  In  ATTfeiiiifi  the  proprem  of  cnric*.    Alihutigb  pn>> 

dactivv  of  muoh  fjood,  it  is,  in  the  hands  of  uiixkilfiil  opcraioni,a 
mtroo  of  tncnlrulBble  Injury. 

'Dr.  John  Harria  itaya,  "  Filing  the  laelh  ia  otic  of  the  most  im|>ortant 
and  rnlunlilr  rr*uun>i-i>  uf  tin-  dmtal  art ;  it  in  one  tlini  han  ttood  the  tort 
of  axpcriEUvc,  and  ia  of  sucli  acknowledged  utility,  as  to  contrtitute  of 
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itself,  in  the  trefltmeot  of  superficial  caries  on  the  lateral  Bur&ces  of 
the  teeth,  one  of  the  most  valuable  operations  that  can  be  performed 
on  these  organs.  And  even  after  caries,  in  the  locatitiee  just  men- 
tioned, has  progressed  so  far  as  to  render  its  removal  by  this  means 
impracticable  or  improper,  the  use  of  the  file,  in  most  cases,  ia  still 
necessary,  ia  order  to  the  successful  employment  of  other  remedial 
agents.  But  in  either  case  a  failure  to  accomplish  the  object  for 
which  it  is  used  would  only  be  equivalent  to  duiug  nothing  at  all. 

"  The  use  of  the  file,  then,  may  very  justly  be  considered  a  Htte  qua 
non  for  the  removal  of  superficial  caries  from  the  sidea  of  the  teeth 
which  come  in  contact  with  each  other,  as  can  be  attested  by  thou- 
sands of  living  witnesses ;  and  in  preparing  the  way,  in  deep-aeated 
caries,  for  the  thorough  removal  of  the  disease,  and  filling,  success- 
fully, the  cavity  thus  formed. 

"  In  a  paper  written  by  myself,  some  eleven  or  twelve  years  ago, 
upon  this  subject,  I  coutended  that  filing  the  teeth  was  not  necessarily 
productive  of  caries,  and  my  subsequent  experience  and  observationa 
have  only  tended  to  confirm  the  correctness  of  the  opinion  which  I 
then  advanced,  and  I  cherish  the  belief  that  this  opinion  will  not,  at 
this  time,  conflict  with  the  views  of  the  more  enlightened  of  my  pro- 
fessional brethren. 

"  But  when  reference  is  had  to  the  physical  peculiarities  of  the  teeth, 
it  will  at  once  be  perceived  that  they  preseOt  a  strange  departure  from 
the  laws  that  govern  and  control  all  other  parts  of  the  body;  and  these 
organs,  when  diseased,  can  only  be  restored  to  health  and  usefulness  by 
art,  unaided  by  the  sanitary  powers  of  nature.  Hence  it  is,  that  moat 
of  the  operations  upon  them  will  not,  like  those  in  general  surgery, 
admit  of  mediocrity  in  their  performance. 

"  Tlie  fact  that  the  crowns  of  the  teeth  are  covered  with  enamel,  is 
alone  sufficient  evidence  of  its  importance  and  utility  in  shielding  and 
protecting  the  bony  structure  which  it  envelops  from  mechanical  and 
morbid  influences ;  so  that  it  would  seem  that  its  removal  or  loss  would 
necessarily  expose  the  organs  to  certain  destruction.  But  we  have 
satisfactory  evidence  that  teeth,  after  having  suffered  the  loss  of  large 
portions  of  the  enamel,  have  been  restored  to  health,  and  preserved  for 
many  years,  and  often  through  life. 

"  The  rapidity  with  which  caries  progresses  after  the  exposure  of 
the  hone  liy  the  loss  of  the  enamel,  depends  upon  the  physical  pecu- 
liarities of  the  teeth,  and  upon  local  and  constitutional  influences; 
hence  the  difficulty,  and  oftentimes  impossibility,  of  obtaining  the  object 
for  which  dental  operations  are  in9titute<l,  while  such  influences  are 
suffered  to  exist    If  special  regard  is  not  had  to  the  curative  indica- 
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tiom,  noM,  if  nol  all  Ibc  opcmtioDs  npoa  Ute  t«otb,  vbich  hun  for 
llM<ir  otrjtH^  th«ir  ultimate  prt«enralioik,  are  mire,  to  ■  ^n-tiUT  or  lot 
txtcDt.  lo  nuj^raent  all  of  ihe  |irvvi<iii!tly  fxiiriiii^  Igcikl  iifli^'tioDR,  hy 
Iben-tv'ia^  lti«  irribibiliiy  of  th«  [wru,  nnd  by  rendmn^'  iIikri  mora 
•iitc<r|>4iljle  n{  being  arto<l  ii[>on  buth  bj  local  and  ooitAlitutional  guumc 

"Wirboiit  indulgini^  iii  I'uriher  p re falorj  remarks,  I  nliall  proceed 
to  oiiltce  toon  panicularly  the  subject  under  coiuidcnttiuu.  And  I 
Would  Imic  obwrve,  tbat  na  experieDnc  nbiaincd  frxnn  iweiilyltirae 
ytttrw'  cotutiant  practice,  Ua«  fully  oonvincoil  mr,  itol  only  of  iho  pro- 
priety, but  of  the  absi'ilule  DCCdMtity  in  tlio  Irt^trnmC  of  cariiv  in  tbfl 
lateral  euriacee  of  the  nn-tb,  of  cnpluyiiit;  ibv  6lc,  Tin-fv  i»  tn.  iii^ttru- 
roeni  »o  wfll  udupifd  u  ihw  for  tbo  rvniovAl  of  thi>-  diiu^ajii;  when  litu- 
tt«d  in  thaw  ]Hu-t»  iif  i)h'  tvotU,  rapccinlly  wlirn  [be  or^iiRK  itr<! !»  doM 
iinity  Kiib  vmh  mlmr;  or  for  the  rvmoval  of  rough  and  wuakcoKl 
at  tbu  (iiamol  iu  de6i>-»oat«*l  rari>i«,  aiid  for  ninkiiig  mfficivat 
itr  FMiQi  for  tbo  rvmovnl  of  the  diitciiwd  parts  proparalory  to 
plaguing. 

"  It  mar  be  laid  dowu  ob  n  rule,  frani  whii'b  eiceplionn  ehoald  nerer 
bo  taken,  tiial  the  file  should  not  be  u£«d  white  (be  teeth  or  their  cod- 
tiicuoua  parts  ai«  HiQering  general  or  local,  aculc  or  chniuic,  iuflamina- 
tins.  Therefore,  wbeit  thli  is  the  ease,  llie  treatmi'nt  of  Ihe  Keiienil 
uil  local  uflei-ti'iiia  ahoutd  precede  tlio  operation  of  filing.  V\ma  the 
ramoval  of  all  the  anite  or  chronic  diseowB  of  the  nioiiiii  jrreally  He- 
ptwda  tira  sanveon  of  the  tlentbt  in  the  treatjrnout  of  aflvi.'ttoua  of  tba 
tncth  calling  for  the  employment  of  the  file.  A»  miicb  Jniportauce, 
lIumAm,  i*  t4i  be  attaebi'd  to  on  entightcDed  ami  diM-ririiinnciiig  judg* 
BMDt  u  to  tact  ID  the  |i«rforman<-<!  of  the  operation. 

"Id  fact,  tbo  removal  of  all  lo<-al  aiutn  of  irritation — mich  a* 
I  root*  of  toetb,  Wcth  occuiMiiug  alveolar  abaccHNS,  or  such  u 
a  omrliid  iofluenoe  npon  the  Burrounding  part*,  and  all  depoei- 
tiunaofnlivury  cakultH  or  other  fui«ign  matter  —  should  prM'cdvall 
o\}  <  liana  npoa  these  organs. 

i<i;t]i  of  time  noceesary  for  the  nobnvtion  of  tbo  parte  oon- 
tlirwHia  to  tlK-  teeth  may  vary  flrom  a  few  daya  or  weeks  to  oa  many 

iDlhs,  do|>rnding  upon  the  nature  and  extent  of  the  dicease,  the 
leral  hraltli  of  the  pattonl,  and  the  cun^imtional  aa  well  as  local 
irralmeni  to  which  ttx'y  are  sabjected, 

"  In  aiviinitng  tha  [Kiution  that  filing  the  teeth  dooa  not,  of  necctvitv, 
taiMi  tbeiu  to  di<eay,  it  iit  by  no  mean*  tu  W  inferred  that  tlie  opi-rn- 
ti«a  ran,  in  all  raMM,  and  iimler  all  oirennulancee,  be  pi-rioniml  with 
•dvantagt)  nr  rren  impunity.  Ita  vfleota,  like  tliotie  of  miul  utlier  opera* 
liuni  U(Mia  the  tevlli,  «)h;d  the  nimtive  indications  are  disreganlud,  or 
ly  earried  out,  are  miut  injurious.    The  employment  of  tbo 
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file  at  an  improper  time  and  in  an  ioiproper  manner,  incnasa  the 
liubiljty  iif  tei'th  to  decay ;  it  augments  the  irritability  of  all  tbe  parti 
adjitceiit  to  tlioiu,  and  consequently  their  eusceptibility  of  being  acted 
upon  1)y  i'K'iil  nnd  coniititutional  causes. 

"  The  principal,  and,  I  believe,  only  objection,  ui;ged  against  filing 
the  tcetli.id  billed  upon  the  erroneous  opinluu,  that  the  loesof  any  put 
of  tlic  ('uauiel  of  these  organs  must  neceesarily  result  in  their  deatmc- 
tioii.  But,  if  this  be  true,  why  is  it,  as  I  hare  on  another  occaMon 
a^kvd.  that  the  ocgroesof  Abjrssiuia  have  such  sound  teeth  as  they  an 
n-prL-seutad  to  have ;  since  it  lias  long  been  a  custom  with  them  to  file 
all  Uieir  fri>nt  tcHli  to  points,  so  as  to  make  them  resemble  the  teedi 
of  n  saw  or  thniie  of  carnivorous  niiiinuUf  Of  course,  large  poTtiou 
of  the  oiiamul  and  much  of  the  bony  atrueture,  must  be  removed  in 
the  upcriitioQ,  yet  ne  are  credibly  infonncd  that  tbeir  teeth  seldom 
decay.  The  same  may  be  said  of  the  Brahmins  of  India,  who,  from 
remote  ages,  have  been  in  the  habit  of  using  the  file;  principally,  I 
believe,  for  separating  their  teeth,  yet  they  too  are  noted  fi>r  having 
fine  teeth.  I  might  refer  to  the  people  of  other  countries,  with  whom 
tlic  same  praetieu  has  long  had  an  existence,  but  it  is  unnecessary  to  go 
nbroail  fur  proof,  when  we  have  sueh  an  abundance  of  it  at  bonae,  to 
Cf  labli^h  rhc  propriety  and  absolute  necessity  for  the  pracUce  I  am  now 
advocating. 

"  With  the  people  just  referred  to,  it  is  evident  that  they  file  prin- 
oipally  fur  the  purpose  of  ornamenting  their  teeth ;  we  use  it  only  as 
a  remedial  a;^nt  in  tlic  treatment  of  disease.  The  reason  why  their 
teelli  ari>  not  so  f>ubj<?ct  to  disease  as  arc  tliose  of  the  inhabitauts  of 
civili/id  iijuntriiw,  U  attributable  to  the  difference  in  their  habits  of 
life,  inoiie  of  living,  and  to  the  absence  of  the  causes  productive  of 
the  viirjiiiis  dir-eaecs  peculiar  to  civilimtion  and  refinement. 

"Notwithstanding  the  utility  and  value  of  the  operation,  filing  the 
teelh  may  be  regarded  as  a  prcdispoaing  cause  of  caries.  If  this  be 
true,  it  may  be  asked,  why  fde  at  all?  I  answer,  in  this  country, 
owing  to  tlie  prevalence  of  the  immediate  or  direct  cause  of  caries, 
the  uperation  is  only  jicrformcd  as  remedial,  for  the  purpose  of  re- 
movinf;  ac'tual  disease  or  as  preparatory  to  plugging.  It  does  not,  of 
neee&fin',  follow  that  caries  of  the  teeth,  after  having  been  judiciously 
removril  or  treated,  although  the  organs  be  predisposed  totlie  disease, 
will  eviT  ;igain  occur.  The  gcnenil  system  often  escapes  the  develop- 
ment of  lliosc  diseases  to  which  it  is  pre<lisposed  through  life;  so  also  do 
thi'  leelli.  If  the  operation  be  proi>erly  performed,  and  the  filed  surfaces 
kept  llMnmglily  tleau,  a  recurrence  of  the  diticase,  notwithstanding 
the  iiicitased  predisjiosition  tlius  induced,  will  never  take  plac&  The 
immediaic  cause  of  dentul  caries  being  the  contact  of  corrosive  agents 
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with  (ho  ivt'tii,  tho  tMjoQKiLjr  fur  tliia  precaution  bobnoiu.  Tlic  boaj 
atrarturv  uf  tlivsu  nrgnOB  is  mure  eiuily  iici<vl  ii|iiiii  by  such  caiuea 
tlma  tiw  tnaiDi-l ;  for  this  reaaoo,  wlitti  it  Ux-t>iiK!»  nucenar;  to  expose 
b  with  a  tile,  for  the  mooTikl  of  dJMMv.  It  nbouM  bo  done  in  such  a 
mmy  at  lo  wlmit  of  Ibi  k-ing  kopt  tborwigbly  and  con^uuttly  cIl-ui  ; 
K  ihiil.  if  it  ufu-ririird  buoonM  caritHU,  it  will  tie  owing  ultui^t^lln-r  lo 
iMUtttUtino uf  llui  pitUuDl.  In  vkw  of  tliiif,  wlH-tirn-r  il  becanios  oeces* 
mty  U*  file  lh«  t«wlh,  whvther  I'ur  Um  cviuplvte  rcmuTal  uf  cariew,  or 
u  unly  i>r4!]nrat>rry  lu  plug;,- lug.  wu  ithould  nlirays  iiopress  upuu  Uiu 
[Mliont  Lho  ini|»>na»caur  drnusiii^  the  «urfa«M  thus  operated  upon 
ut  Ifoui  ihrMi  wr  four  tiiues  evury  duy.  The  future  preservation  of 
iJw  oripuis  will  dopend  upoa  the  coustant  mid  regular  obaervoiicp  of 
ihi*  procatitiMtt  npecially  whcii  thov  are  of  a  utfl  or  chalky  twxtura, 
f[>r  tiirjr  aro  than  far  oiore  easily  ucteil  upuu  by  devoniponng  agents 
than  nheii  hard. 

"Tlip  coMa  nv|uirin;i;  tho  umi  uf  tlio  R\e  vnry  An  intich  that  it  woulrf 
bo  dilliciill  tf>  lay  iltiwii  prnciM  dirvctionx  with  rv-^nl  to  the  extent  In 
wbirh  iJis  oppmtiun  ffanuld  lie  <»irri«<l.  Tliis  tiiUHt  be  dctertuiued  by 
tiir  -■-  '  ■:■'  nl  of  (be  operator  The  dn>i»n  of  the  uperation  may  bo 
del  \:nf  by  liliu;c  too  niucb  or  tito  lililp.     Kitlicr  vxirvm«  fhouM 

l>«  avuidi^iJ ;  b»t  it  is  my  (•piiiimi  that  by  far  the  greater  number  of 
lUiMiccmiiful  rmulls  ore  iiurihutahle  rather  lo  the  too  modenito  than  to 
the  tnugrMt  OMof  thi«  iiMiriiitieiit,  «]>ocia)ly  where  thooircumsUUKca 
of  the  r«M>  have  iinthing  lo  dn  in  drlennining  the  reaulL 

"  It  i*  not  my  object  to  dcmrtibe  the  manitcr  in  which  tooth  whmibl 
l>«  fibid,  hut  merely  to  uA^r  a  fe-v  jtenenl  remiirk'i  on  ilie  advantafSi 
tluit  mnlt  from  it  when  the  •iiwration  l>  JU'Iii-i'itMly  ji^rriirmiil ;  alvo 
to  Nbow  that  it  ia  froiu  ihe  iibiiHi.-  of  lhi>  t'tlf,  in  tin-  hninl^  of  Ihv  igno- 
rant and  iuosperienecO  pnutitioticf,  that  iu  merit*  have  Iwvn  to  often 
•iTtMoxitily  iMrmatet).  It  will  ho  jxTfcivMl.  (Vxim  the  rure-;<>iDjt  n. 
mark*,  ihnt  itjt  utility  Jepeiidn  iijv>h  mrryin;;  out  all  the  curiilivi'  tndi> 
(atiiHii,  and  tJint  it  nhmihl  never  Ixt  re»)on<.x]  to  cxco|i(  in  the  »tM>onco 
4if  ittMuuw  in  the  part*  with  which  tho^e  oipin>  an;  immiiliutely  con- 
DNTt'd.  Thnrefora,  lo  Mtintate  tho  meriu  of  the  opomiinn  correctly, 
wo  ilcniid  know  all  the  d renin" tanci-n  under  whioh  il  ha»  bcCTi  per- 
fomtrd.  thn  mmpoumcy  of  (he  opL-rutnr,  and  whcthi.-r  he  was  permitted 
the  frr«  oxvrciw  of  hit  jud^niciil.  Tin*  dvDti«t  is  ntivn  called  upou  to 
rmdcr  hi*  iHTrions  whor*,  fmrn  the  tirnvdity  or  i}.'nnrance  of  hi^  pa- 
tiN-nt,  be  u,  if  ho  oonscnU  lo  u|)eni(«  at  nit,  m  restricted  in  ibe  iippli- 
ootlou  uf  hi*  reinollv.  that  little,  if  auything.  more  than  tem|>orarf 
ivltef  ran  tw  allbfdod.  And  nwoe  may  ocoasiotinlly  occur  in  whleh, 
bom  unfonaMa  circunsUaew,  ovca  after  th«  most  skilful  inoaage- 
lii 
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nentr  the  dentist  may  1m  iliuippoiiitM)  in  hit  «xpcctatu>n<),  nml  ftH  b 
the  atl(Utiiii«Dt  of  tti«  olgeot  for  whitrh  tii«  m^rvicM  wore  Mllcital.*' 

It  in  M-nroeljr  aooewtr/  to  give  miy  ilirvclioiw  iriih  rvgarrl  (o  Uie 
miknikcr  at  hoMJDg  tho  filft.    In  filing  the  front  tcvlb  mul  tlioMO  on  ttw 
riglit  Hiiic  of  thv  ntoiith,  tlio  o|ierator  should  HUiid  to  the  right  oiiil  a 
little  lii-hiiid  thu  |»iti<^nt,  in  or<lfr  to  etcndy  tho  bead,  lu  it  rcete  ^aimt 
the  buck  of  tho  opertitin<;  chair,  vrilh  his  left  mna ;  while  with  the  fin- 
gCKof  the  left  liuod  the  ii|)i  are  raided  and  tlie  teeth  [iroperly  exposed 
tor  tiie  operation.     lu  fltlng  llie  teeth  on  llie  left  aide  of  the  mouth,  H 
may  he  neeestary  fur  tlie  o]>erMor  fp  vtiiii'l  ti[Hm  thi<  h-Jt  :<)dc  of  Us 
palieiiL    Thi!  tih-,  Bnniy  grasped  bctwoi-n  Uir  tbumti  nml  midille  Gngv 
of  the  right  !iaiid,  with  the  end  of  th«  forcfiiigiT  mrttng  upon  its  outer 
end,  iihould  be  moved  backward  and  fiirward  in  a  dint't  line,  wi  any 
deviation  from  thti  would  immediately  wnap  the  in^ttnimcnt.     The  firat 
opening  heiwcon  the  Icrth,  wht-ii  iIkt  upproxiniiil  i-dgw  of  the  two  ue 
carious,  ehould  bo  miidi.^  with  a  Aat  tilo,  ahnut  oTK-tburth  of  a  line  ia 
thickneaa,  cut  on  both  sides  and  both  edgn^;  thU  done,  a  file  cut  oo 
(Hie  side  nnd  holb  edj^ra  should  be  employe*!  for  the  completion  of  tho 
ojx-ralinn.    If  only  one  tooth  in  decaywl,  tho  operation  may  be  com- 
menf ed  and  comploled  with  a  eafe-«ided  filo.    The  file,  dnring  the  op& 
nilioii,  "hould  be  freqtieully  dipped  in  tepid  water,  to  prevent  it  l>oi-om- 
ing  health!  or  clogj^d  while  in  tiw;  especially  shmiti)  the  water  be 
warm  or  tepid  where  the  teeth  are  wnritive.     When  the  Glw  hecoiuo 
so  mueh  eloKKed  that  the  water  or  a  hnish  will  not  doanae  thorn,  a 
bram  or  uleel  BcratHibnish  may  he  used,  or  they  may  l>e  dipped  in 
Bulphiiric  or  ehlorohydric  acid,  and  then  washed  with  the  greoUeMt  c«i« 
to  remove  every  tniee  of  acid. 

Flu.  &T. 


Fig.  R7  repreAenta  various  forms  of  tho  thin  Mpnmting  Uo. 

To  Nenire  the  ttuoeeaa  of  the  operation,  it  is  Homvtinic*  nocAvary  to 
file  away  a  wnisid<Tali|fl  portion  of  Ihe  tooth;  but  in  doing  llii*,  the 
operator  should  Iw  earcthi  not  to  destroy  the  symraelry  of  the  Uhial 
anrftoe.  The  aperture,  anteriorly,  should  only  be  wide  enuagh  lo 
admit  of  a  free  oblique  or  diagonal  motion  of  asafc-rideddleof  ab'>ut 
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oo«-foiirlh  of  «  ItiMi  in  ihickiicw.  In  this  waj,  <me>rourUi  or  more  of 
A  t4»tli  BMjr  th-  n-moriyl  wtttmiit  mntoriiilly  utit^Hii);  iu  external  ap- 
|MWiu>ee.  But  A  liwth  tihonltt  ti<i(  lie  fUt-<l  I'niirilv  to  the  gum;  a 
■boiililor  alxxtltl  bo  l«itl,  to  |>rev«ot  its  approximation  to  the  ailjotning 
tooth.  tkitmitimM  the  decay  ie  of  hucIi  mzc  oud  no  tituatnl,  that  it 
n»y  be  rrnutviMl  bj  meann  of  cmunel  chitwb,  trith  l(w  ulKTalioii  in 
thir  oxtanml  or  Inbial  (nirfnov  of  the  tooth.  ThMc  rciy  vitltmblo  iittlni- 
OMiila  will  nitu  bn  rmind  iiBcftil  for  nipiil  cutting  pro]iaratory  to  the 
■lowvr  Mlion  of  iJio  fib.  A  rowndwl  ftnn  can  l>o  givon  lij-  them  to 
tbc  innrr  aniiies  of  tho  teeth,  for  which  purpose  thoy  may  vith«r  follow 
or  take  the  place  of  the  file. 

Fto.  68. 


F!g.  6S  fvpreaente  a  Mt  of  enitmcl  chisels,  straight  nnd  curv«I,  by 
which  tJifl  opontJoii  of  renioviog  a  jwrtion  of  the  crowo  of  a  tooth 
aw  bii  portonnoJ  mach  more  rapidly  than  by  the  Ble,  and  aluo  with 
I  rumfort  to  the  patient. 
'"Wha)  o|Hfratin;  upon  the  fmtit  t^th  with  the  enamel  cbuel,  th« 
livtrumeiit  MM>uld  bo  Brnily  gnLtixsl  in  the  hnml,  uii<l  iu  edge  «])pli«<l 
In  thr  Kirfiu'r  (if  tlm  porlitm  (o  he  tfinovcil,  nhiluat  the  Mine  time  the 
pniat  nf  tho  thumb  usee  aa  a  fUlcrum  [be  cutting  »dgp  of  tlie  lootli  or 
ihr  nn<t  ailjoining. 

Fur  u|NTiiting  upon  the  bicuspid  and  molar  twih,  heavier  onamet 
ddaob  an  rvi|uinM)  than  in  the  ease  of  the  front  teeth,  and  with  either 
atimigbt  or  ol>li<)Uti  cutling  edgo^  TItc  cunt^l  form  of  chiitel  it  useful 
when  the  mouth  in  «niall,  atxl  it  is  difficult  to  reach  the  point  douKd 
whh  Ibesiraight  form. 

When  the  decay  i)crup[«s  a  lurp'  pxrtiui)  of  the  approximal  sur&ee, 
Ml)  haa  pcnetrsled  Into  tho  tooth  tu  a  cuiiFidimblH  deptli,  deatnytug 
the  anaouJ  anlvrturly,  and  eausing  it  to  jii«kii1  a  rngg«d  and  uneno 
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<i!gi!,  it  will  bfl  nflWwarj-  to  tarm  a  wid<T  oxlerinr  npt^rturr  than  men 
tv^itnl  for  n]>|><-itnii)i'<'  ntHili)  dictnto.  WIk'ii  llit-  apprnsinml  •arfani 
(if  llie  two  frmil  liTtli  nri!  iilli-cli-il  wilU  <-<iri«,  iibnut  (in  r'jiinl  ixictiia 
ahoulil,  if  ciminwunnM  pcnnit,  aod  it  te  ncofwarj  to  ctit  mv%x  luudi 
sulistancc,  tie  Rlcl  or  cut  ttimt  «ncli  tmMh.  In  llio  nw'  of  ilvlinilr 
frmn  (eL-lh,  or  t«olh  eli};litlj  looso  iit  thi^r  Koekct^  it  will  be  well  httim 
Olin^  lo  niauM  a  email  [viooeof  |>tittu-|icrcha  aruiiiiJ  orsf^aitut  the 
iiiiKir  mirfiin^  of  tlx^  tiNXh  to  l>u  GI«m1  nod  wvcral  niljuiuing  ows.  It 
i;:vni  Kuppnrt  to  frnil  t«etli,  nud  greutly  Iflaeai  llie  duu^-r  oP  irriuitiuu 
from  tli»  motion  imiutrV^  bj  the  file  to  te«lli  nbicb  are  not  firm);  tcl 
in  llit'ir^oi'ki'tM,  Some  ii.ii>  for  tbi»  ])ur|in:«p1aMcr;  but  w«  iliinktiic 
giitin-]ii:rrHii,  (w  «igg<.^lcd  bj-  Prof.  Giirga*,  vill  bo  fnuiitl  altogether 
more  O'lnvcniently  n[ipli<-d  and  more  ogrvcablo  to  llie  pntit'Dt. 

Fifj.  '>9  roprracnia  a  froiil  view  of  the  superior  iiiciMrs  and  cvsptJi 
afkr  linving  been  filed,  shoniiig  the shouldurlcfl  near  tltc  gum ;  irliK'b, 

bovcver,  eliould  not  have  lli«  aliaip  aagle 
rvprtMuntwl   to  tlic-  drilling.     To  preTfM 
Uii«,  the  operation  miiy  he  completed  with  a 
round-«lgcd  Hcinrnting  file,  or  eltfe  with  a! 
dclicat«  manse-tail  file. 
After  •RulBciritt  portion  of  the  tooth  liiis  been  filwl  b«'iit.  the  sur- ] 
filed  ebould  be  nia<i>!  lu  smoiiih  &h  jKuwible  nJlh  a  very  tine  or  half 
worn  file,  or  witti  Arkunsaa  fltone,  f!ni»liing  with  pumin^-stooe  or  pow- 
dered »ilcx,  upplitMl  tip>n  a  pii-cb  of  cord,  l»pv,  nr  nuitabl;  ahupcd  pkos 
of  biiri),  lough  wood.     All  odgca  an<l  »haqi  coniora iihould  b«  r(iuiid«l 
aud  made  Hnoolh,  and  when  tho  operation  is  eompleted,  Iho  ]>aii<.iiitj 
should  be  directed  to  keep  the  file*!  surfaots  perfectly  cleaw ;  for  if  lli«| 
niucotia  eccrettons  of  the  mouth  or  extrauooitt  matter  is  permitted  U 
adhere  to  them,  a  recurrence  of  the  diwaM  will  take  place. 

Tn  Fig.  00  i*  represented  a  poMe- 
rtur  Tiew  of  tbc  superior  incisors  and 
Ciiopid*  after  having  been  filci) ;  alao, 
of  the  bieuspids  and  molara  aA«r 
liaving  bem  fubjectcd  (o  the  tana 
ope  rat  ion. 

In  Bepamling  the  biraspidc  by 
tiling,  a  Bpneo  ritould  be  made  »oni« 
what  in  the  form  of  the  Mirr  V 
should  not,  however,  fiirnt  an  aeun 
angle  at  the  gum.  For  its  forma-' 
i  tion,  a  tile  iiba|)e<i  like  a  elot'kmn- 
ker'H  piiiiuii-Ble,  or  one  titat  w  oval 
on  one  side  nud  tint  un  llie  other,  will  be  fwind  most  suiuble. 
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•luipLtl  io  tliia  cuatiiHT  will  pnTODl  tJto  ftpproximation  uf  Itte 
Iftiilc*  uf  iW  iMftli,  ami  if  filliu^  1m  necosurj',  it  will  euable  tltu  u])(:rulor 
lu  •]••  it  in  till)  m<nl  jK-ribct  luauuer. 

Wlim  tUu  eeliarHtiou  of  tlio  molar  t4!eth  in  tliU  miuiuvr  Iiccmdw  ao> 
try,  tiiir  tamii  xlmpvi]  .iimce  MiouM  bo  foniHi].  Biit  U  tlicw.'  liTtb 
I  iituBtf]  far  bm-k  in  (he  mouth,  il  cnnuric  ui\cii  bv  donv  nilli  n 
Mraiglit  file;  tno(>vialr  tlii«<liffi<.'uliy,  an  iuilruuicut,  with  viliidi ovtu-jr 
tWtutl  i*  nciiuaiiili'il,  (U'lioaiinalii)  a  fiK'-ciirrivr,  i*  UMially  ciuplujntij, 
U<it  in  <vniHH|Ui'ni'o  of  lliu  ililUcultj^  of  priiciinn^  iii->trunM'-iit*  ul'  ikia 
kind  oxiictly  MiilH  to  buUling  6lct»f  llio  nglit  alinpo.  tlu)  uutltoi,  u 
nnmlMir  nf  jrrare  n)[u,  sent  wxiio  Sic  puttorm  Io  >>tutM'  nuuiulacturj',  in 
Eoglaix],  and  luul  film  nuiO<!.  wliich  Iiv  fouud  lo  aiKwvr  Vu  fullcitt 
•xpccimUom.  T1i<m  filncPig.  61)  arstluipeilMincUiiiiglikviiiMuiau- 
FK).  01. 


file:  tiwj  BID  an  iaoh  aod  n  half  long,  nni)  haves  handle  of  alwatsix 
invlia  ill  IciiKih,  bent  in  iui-h  a  manlier  that  tlio  instrtuneut  may  be 
•  M^t  Imtwcen  the  tnolar  Iwih  wiiIkkiI  iiiU-rlcring  wiih  the  corucrs  of 
tbe  t»<Mlh.  They  are  in  jwuni  —  oiu-  far  the  rij^hi  unl  nue  fur  the  left 
jaUa  of  the  moulh.  Two  iwtli-mn  am  rvprvtonti^l ;  the  u|r]ivr,  iu  oon- 
«r|iiM)n)  of  tlie  haucUe  being  i>n  »  linu  with  the  file,  woriu  more  easily 
«haa  Um  lower  ooe. 

A  ptrniit  variety  of  V-sIiap«l  Bcparalint;  files  are  now  to  be  foumi  in 
tiin  iImiIuI  ile|wt0,  fnjai  Eni^litli,  French,  and  Amerieau  lauuuihvturers. 
Fig.  6"^  will  i^ivo  A  correct  idea  of  some  of  those  shapt«. 

FicOS. 
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Fig,  6S  repwMnta  a  very  useful   fite-carnBT  invented   by  Dr.  A. 
WoMott :  0  U  a  spring,  and  ihrougb  the  anm  n  an<)  b  iliore  an  vquan 


Put.  C8. 
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niorllc-cA  U)  fLivivo  i!io  ends  of  the  file  and  to  keep  it  from  uinbg. 
'The  ami  b  nimea  tiff  at  on  obtitte  aiiffle.  The  /IJe  is  prepared  by 
tnnkiiig  each  <.^[itl  iii)uiiri.%  canespoDding  with  th«  aite  of  the  mortices 
ill  ihi;  armiK  and  in  luljuxuid  to  tlic  earner  liy  Gnl  |iututi}i;  ont  cud  ol 
thi.^  GIo  into  th^i  arm  n,  and  pnwtiing  down  die  otli<;r  uid  uiht  tbe  DlO^ 
tlcc  £,-  the  ii]>ring, conrtitnttn);  llial  portion  of  the  iiutrument  Itelwcen 
the  BrmR,  yields  «iiflidcntly  to  admit  of  thii^.  It  in  iw  ocKuitruolcil  that 
th«  handle  is  brought  od  a  line  with  the  file;  cunscqucotly  two  are 
required,  one  for  eaob  side  of  the  mouth. 

Fio.  a*. 


e 


Fig.  64  rcfireseiilj'  un  ■ndli-al  lili>-('urri<-r, in  whieh  the  file  can  with 
CMO  bo  aet  at  any  rit|iiii':il  angU-,  and  will  Miit  eititer  side  of  tli« 
mouth. 

Fm.  CS. 
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Fig.  65  reprOMDbt  on«  of  the  beat  fonos  of  fiU-ctrrier  in  niw.  In- 
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ralt4^<]  \>y  Dr.  W.   G.  RHtnnti.    TliU  iiiBtniincDt   may   be  readiljr 
ehui^  ftom  <Knt  kiUg  to  Umi  otiier,  kod  reuiias  the  file  very  firmly. 

Pia.  ftS. 


Fig-  Sfl  re|>rMcnu  uiotHer  form  of  file-carrier  to  which  tbo  file  \» 
rtrry  readily  mljiutod. 
h'nt  iN-|iiiniiiiig  tile  tMtli  to  obtain  a]>ace  for  tJw  ttee  tuo  of  tfa«  In* 
!(•  oroplnyi^l  iti  [ircjiarink.'  nrxl  filling  ravitii-.i  oii  itiK  ii|ij>n>xitiuil 
, lb*  rvrnl'T  i*  pfi^rrvd  lo  tli«  cluip(«r  on  filliiig  tcvlli. 


CHAPTER  II. 


FILUKO  reSTH. 

TmS  b  000  of  tbv  tnoiit  <]ifficult  opcmtiom  the  dentist  !»  called 
ufKis  to  pvrfurui ;  it  ofU-ii  butlliii  tin-  »kill  of  oiH-rulora  who  liuvu 
hiwi  ia  |>ntciico  maiiy  yvurs.  It  i»  iulvi>Mibli,r  imly  imik-r  certain  cir- 
mmiUtKKa,  and  whca  ihe  ujwraiMii  is  pi-rforiiied  wiil)i>ut  doe  regard 
(o  theM.  it  may  be  producitve  of  injury  rather  than  bonefiL  It  ia  the 
only  ecrtaln  remedy  that  cau  be  Bfiplical  Ibr  arrvatiDg  the  jtrugreM  of 
(Urp^aatMl  cmrie* ;  but  to  be  effective,  it  miut  1>c  uxccuicit  in  (bo  tnoat 
tbimNrgh  and  perfect  manner.  TIm»  iinM-rvation  uf  a  tmrfh  may  bo 
rtganlod  ««  ovnaia  when  well  fillc),  nnd  nitb  a  milablc  matt-riiil,  if  it 
ho  afterward  kv(il  vonrtantly  clean.  At  niiy  riil«,  It  nill  never  agaiu 
ba  Attacked  by  caries  in  the  same  place. 

On  ibis  bt(;hly  important  opemtloii.  Dr.  E.  Pnmily  ihtis  remarks: 
"  If  |>Trw:rvu(iou  ia  aa  g(wd  o»  a  rure,  thi»  iti  m  good  lu  both  ;  liir  the 
•ipvratMiu  of  filltux.  wlieti  tliimi(if.'lily  p-rformi-d,  is  both  pn-Kcrvalion 
and  cunt.  And  yet  tt  biu«1  never  be  forgottcu,  ibnl  thit  Mwrtion  U 
trun  only  iu  iJkwo  iiwtaucei  in  wblch  the  operation  i»  well  am)  properly 
dqnv;  and  perhap*  it  !■  imp<'rf<x-rly  and  improperly  performed  mun 
baqtMDtly  than  any  other  operation  on  the  U«lli. 

"  Tlwre  are  reoMHu  for  tliis  faet.  into  whtoh  erery  amhitiom  and 
hoBorablQ  practitioner  will  carefully  iiv<]uire.  Aliliou^h  the  hooka 
ore  explicit  on  this  )Mint,  I  deem  i(  aufiietently  important  to  dawrTC  a 
tn  atldittiioal  remarks.  The  following  nMtfiilemtion*  are  enwntial, 
and,  therefore,  indispenaable  to  aoocu*  in  ihb  departioeul  of  practice. 
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Firitfij.  Tb«  hwtram«iite  oiod  niul  be  of  the  (irapor  comtractJao  inj 
variety.  Seeendly,  Tti«  luettl  cmpJojrMl  intut  be  propcTly  im^ion^ 
vrell  lu  i)Tn|)crly  tnUixhicct).  THwWy,  TIi«  Cftvily  which  rwcinvll* 
nifliil  iuu»t  Im'  «()  ^Itiip)^  M  to  n^lnii)  it  in  siirh  a  tnnniicr  lu  M 
rxi'lu-ki  nut  only  M>li<L>,  Itut  all  fliii<U,  nnti  wva  ihv  atmiMphi-iv  itf^ 
t'otirtttty.  Thfi  mrfoM  of  tko  nivtal  must  be  left  in  such  cuodiiion  si  U 
|ilni-a'  it  l>cyon<l  the  rvach  uf  injury  frvni  food  aod  other  tnechurial 
i4."-iit.'>  wicli  which  it  nt-t^^wirily  cnnnv  in  contact.  Fifi/ilg.  Tbe  Imdi 
tliiix  filltsl  >^ti(>iil<t  \w  I'rve  t'roiu  puiii  nod  overy  knonn  rauae  of  iatvmtl 
in  II II  III  ma  lion." 

It  li  iin|H>rtnnt  that  Ibe  opernttoti  be  perronned  before  the  dimiM 
has  reached  the  pulp-vavicy ;  after  tlits,  ihc  ponnnnenl  pn'*>'.nriitiini  if 
tlie  lootli  may  be  regarded  »b  bhitc  or  Icra  <|iiait)iiDa))lv.  l?till,  nailfr 
fitwtrable  circuinetaiiow,  the  autiior  bdivviM  it  duit.  Lit  tlic  mnjorily  of 
caMS,  be  performed  vith  eucoeas.  But,  as  llie  propriety  aud  inanit<>r  of 
filling  a  tooth  after  the  pulp  liiu  beramL'  ex|Ht!icd,  will  liereaftt^r  eonia 
up  for  ajieiriiil  <!oi)Md<;raliiin,  iw  wull,  uLn,  M  th«  o|>crution  of  filling  (Im 
pulp-caviiy  iitW  the  <U-»lru('ti<>ii  of  tlie  jiulp,  it  vrill  not  be  Qecmuiry 
to  enliiricf  ii|h)ii  tbcM^^  unlijtTtit  xt  tim  time. 

A  itmtli  isnomctimra  i?xce<7i)iuglyaoniiitivowbeii  the  nerve  is  not  ex- 
puMil :  but,  in  the  mujnriiy  of  ciwes,  thix  DL-cd  not  deter  the  opcratur 
from  removing  the  dei-uyed  part  and  fillint;  the  eaviiy,  for  Lite  inflasi- 
mation  of  the  dentine  may  l>e  confined  to  n  tbiu  Inniiua  difM-tly 
benenth  the  carious  nialter,  and  the  only  inoonvciiiencc  it  will  occa- 
8>nu  i)ie  patient,  will  be  a  little  sulfbrinjcdnrioK  lite  operation,  and 
elighl  momentary  piiiii  for  a  few  duyt.  whenever  anything  hot  or  cnld 
Is  taki'n  into  Ihu  ni'tiitli.  But  when  the  Mtnuibility  in  hi  fn-Ht.  uwiii| 
to  the  inflammation  i-xti.>nding  daep  into  thtt  otnioUin*  of  the  doatinc, 
that  tbe  paticjit  eannot  hiyir  the  removal  of  the  diMawd  i)art.  as  ocwi- 
Kioimlly  <ii-(ruiv.  it  may  he  allaycl  by  the  application  of  chloride  of 
rinc  to  the  cavity  of  ihc  iiwiili,  ft.r  from  thrvn  to  t\x  minutes.  When 
tht<  i:*  done,  (aire  olioitid  he  lakou  to  prvvcnt  it  from  coining  in  eoniacl  m 
with  any  of  the  soft  parta  of  the  mouth,  on  account  of  its  active  Mcha- 1 
rutic  properties.  The  fortieth  or  fiftieth  part  of  a  (rrnin  of  aisenie  is 
»onR-(iioc«  applied, and  allowi^d  to  remain  from  one  to  three  houre ;  hut 
there  is  f^rt^l  danf^r  of  (le«lr<iying  the  vitali^  of  the  pulp  by  tbe  oso 
of  thifl  UK^t,  even  ihonnh  it  be  pi^rmitted  to  remain  for  only  a  kw 
hours.  <.'-i)bnll  li  enid  to  he  Uff  iliinirernu^  and  ei^tially  efliracioui. 
Tannin  or  tannic  acid  in  alcaliolit.'  ttolution.  or  in  creosote  and  fflycerin, 
are  vHliinble  applications  for  ihi*  pathological  coitdilion  of  llie  dentine. 
Niinite  of  Hilvt-r,  chromic  acid,  and  the  lerehloride  of  gold  are  aim 
li(>ed  for  the  same  pur^ioae  —  the  ntirate  beinj;  applied  iu  cither  BMlid 
form  or  io  a  concentrated  solution ;  and  nhile  it  affecls  il>e  cknline  In  a 
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ivrik-titb  lliein  oiUinr  tbi>  tiiiinic  acid  or  cfatonde  ofxiDc,  jot  Itt 
:t)i>n  ii*  not  Ml  )<ikiiit'i>l  iM  tbi^  ln(t«r. 

CrvMiiCn  «n(l  mrliulio  umil  nra  i-xuumiWy  »*c«l  fur  UiU  conililinii  of 
dcnltnu,  aii<i  nra  nniung  lliv  wfiwl  of  thuco  Kf^nii. 

Frir-tixn.lijr  nicaiworn  huniii<h<T,  iaii|)>»r<i-<iii)iii>'tiik-<l  ii*  lii-ing>-iri.t't- 
uaj  wkorr  tlw  pMltion  nf  llic  i»'rk*itivi'  Hurlkot-  will  |»triiiit  ol'  il>  ii-->i-. 

Cklur\if(irin  npi^ii-d  to  Uioaivityon  n  Hiuitll  {Hniii'orcaiiuuwitl  'iHfa 
lltvo  n  tri»|irtrnn-  inntnfiihility,  «ii(i  Itu*  tUc  nK-rit  nf  Iwtng  ([uito  linnn- 
Jraw;  wliioh  mnnot  Ix-  snitl  of  flilorKlt  of  line,  «r»oiiic,  or  coWIt  —  ihu 
fip>i  Rrxiirtiiiita  acting  iuJufioiiHly  iipoii  tlic  <lviilinc,  t)iv  twn  lutlt-r  u|>oa 
tbo  iloniiU  [iiilp.  TIk  aul'uiit  kkI  iMirlisfH*  brst  viiyof  mi'vtiugllii;  >liffi- 
unity  i»  t»luivvlh«QiaiY)UuntvoryHbarj>iiiid«ullt4>mi)cnMt,  undo  cut 
Hpriy  Bti'I  decMeilly, — far  tb<>  Bcrapiti;;ora  dull  ilt^trlIIueIlt  is  <|tiite  as 
^atVil  M  (tiocutuf  a»iiar]ivuc,— aDd.afti^Tn'miiviuftirritituUfrooitlia 
•OMtivc  mirUux  mkI  pn>i>Gr)y  pT«|mriii^  iho  cuvttj  lo  till  ii  wilb  a  noo- 
SMxl  ii)MUia<<i\8ueti  na  Uill  b  utoppiutr.  |)ri-|>uri-t|  gntta-pert-hai,  or 

IM>^  iliic'ti  is  ulluwttl  (u  rviiiuio  tiiilil  tiicdciiiiiie  is  ratlored  loa 

numtMl  t-ttiiditioti,  rfliuuld  it,  however,  be  nuceasary  to  fill  tbo  cuvity 
■[th  a  nutro  jHirinutciit  material,  au«h  aa  iDotiU.  and  tbo  iiiflainmaliun 
ii  nintliioil  (<i  B  porlmii  of  lb«  deutitiv,  Ui  is  may  be  |irou-c1vil  by  a  iuycr 
of  lb<:  ui>n  ctttdui^liti;;  niau-riul,  add  tbo  mrlnl  iniruduci'd  ovrr  it. 

Again,  thid  acutt;  scit^-iliveutM  at  di'iiliiii?  it  duo  lo  tb<!  |m«i-itcc  of 

rvtt  &\m»,  «•  C(injpnl(in>d  by  Dr.  Mnyimnl,  and  drmoiMtntlvd  by 
■  in:  tlK-rvfiire,  wi-  ^ball  Kiivn  ibv  jnlirnt  iiiudi  siitTi-nnft 
>y  II  Ik-  bm  *ln>kc3i  (if  tbo  itu'trutRvtit  itt  »U(.-b  Oiixi-tiuu  aa  to 

arer  llitw-  filinw,  u  ri'(»n)ini^idf<l  by  Vr.  Muyaard. 


HATEUIALS  KUI-UlVKI)  FUK  FILLINO  TKBTR. 

Anntij;  tbo  «rlic]«B  wliicb  have  Imwo  empluyts]  fur  fillinK  t«Ptb,  nro 
ltd,  [duiina,  HIver,  tin,  luad;  fusible  ulluy-t  of  tin,  b«d,  biimiutb,  anil 
.niiiiin;  anialKania,  Kutdi-percba,  oxycldoridu  of  xinc,  and  various 
liiKi*  nf  the  )^in  roiiiu.     Of  ibrwu  no  •iiifrli*  one  can  bo  said  to 
II  the  rci]uin>m«Dia  of  a  pvrfivt  mntt-rial  Ibr  lillio^,  wkicb  oiay 
(•nuniKnttoil:  1.  ItcMUtaiioe  to  tliv  niwhanii-nl  acli4>n  of  maati cation. 
!  ninon  to  lb<*  i-briiiical  iictinn  of  ihn  tnunlb.     'i.  Fat-iliiy  of  in- 

I'll  and  c<ii;>'ilii|iiti»n.   4.  HiiniiotiV  of  t-olor.    S.  Absence  of  all 
:alvanlr.  obf'mica),  or  rital  action  upon  thi-  twtb  or  lli«  gnwrol  aystcin. 
.\'  fall  bcnt-ooti ducting  pixiinrty. 

<■  —Tit  tbo  one  of  ihin  niaii^rinl,  wbon  properly  prepared, 

thrn- t«(bo)mst  piMiiili)iit>bji>cti<>n:  ix;rf«i!tly  anmn'ring  tlie  tint. M>ci>Rd, 
aiH  Cnb  nx|itiTi-n)i-iit« ;  t  ■  a  i;rviii  rxivnl  tbo  ibinl,  if  in  itkilfu)  luinds; 
liui  ili-fii'irai  in  tlii^  fuurtb  and  tiixih.  It  in  iho  only  unc,  in  ibii  iipiniiiu 
nf  tlw  aiiiJtur,  which  ahuuld  aror  bo  cniployi'd  fur  liiu  pi-niianvnl  biliu]; 
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of  teeth.  No  better  material  ia  wauted  for  tlie  openttioti,  A  tooth 
nuy  be  HO  filial  witli  it  aa  to  saoure,  in  aliitit^t  4n'«rir  ciuv,  iin  pttrnianfut 
pracivKlion.  It  i>hi>ut(l,  however,  l>e  [>erfiH:ll)F  iMirc,  he  bittUni  inla 
thin  leavo,  ami  wtll  Miiieuled,  )>y  tlii>  miuiufiicturcr,  beforo  it  is  and. 
When  praparvi)  iu  ttiLi  luauixT,  it  inkv  b*  prMMxl  iiitonll  the  ttwqual- 
itwM  of  tliK  <-Hviiy,  aiiil  ri'iidonMl  to  (inn  aad  lolld  bb  lo  bv  imperiueeble 
to  l\»'  HmuI*  ol'tltu  niiiiith.* 

Ali)i(>ii);li  ttivrv  may  \k  no  difTorcnce  in  the  puritj  of  the  (lold  anil 
tW  iliickm'M  of  tliv  ]o)iv«s,  yet  a  marked  diflWcJice  will  be  found  to 
«xist  in  ihe  mallcubiliiy  and  touelinewof  the  foil  of  difTi'ifiit  Iir«ti.-n. 
The  art  of  preparing  noH  fur  filling  ti:«lh  a  ui  exceedingly  nice  anil 
difficult  unu,  nud  is  beliered  tu  havt:  all«iii9<l  greatur  perfectiou  to  the 
X.'iiik''IStiib«  itiuii  ill  liny  iitti(,T  raiintry;  at  Itout  thii>f«ct  ifEOgeoonUy 
mliiiilUli,  tlial  mnny  of  ihc  miMt  vminout  Europnui  jiravlitiootfl  pto- 
ctirc  nearly  all  ihuy  luo  from  Mr.  Charles  Abbey,  of  Phi]adel)diia,  the 
oldest  tnmiulactijrcr  in  Amurica.  Thtrt!  are,  howorer,  maur  oilier 
gold-boitera  in  the  United  States  who  manufacture  gold  foil  uf  n  very 
excellent  <|uality. 

The  thickncm  af  the  leawa  ift  dtytermined  by  the  number  of  grains 
each  <H>nlainit,  aud  ia  di>Bij;iin(>?d  by  numbeni  on  the  bookn,  between  Un 
)«ivft>  of  which  they  are  plai-Ml,  al\i#  having  been  pnipariy  anmaled, 
TbcM'  mimburn  ranjci!  from  4  to  20.  The  wvi^hl  of  the  IcaveSi  geo- 
emlly,  varii»  two  {grains,  *o  that  the  nunil}(<r»  nin  4, 6.  8, 10,  and  no  on 
up  to  2<).  A  book  conlainin;^  a  quarter  of  an  ouneeof  No.4.  nill  hare 
thirty  Icrvm  in  it.  H'tme  dentists  u«e  foil  varyini;  in  ttutubi-ru  I'naB 
4  up  to  20,  and  even  of  late  to  ll^U,  wtiile  others  oonfioe  theaaelvea  In 
a  single  number.  If  but  one  number  of  the  non-adlicaive  he  iiMd,  4 
will,  purhajiH,  be  found  bctlcr  than  nny  uthi^r.  Tin-  niithor  has  used 
Noh  4,  6,  8,  10,  iLiir)  1J>,  but  he  [in-fc-ra  llic  fint,  and  in  decidedly  uf 
opinion,  that  in  a  large  majority  of  vanof,  a  lHrtt4-r  filling  eaii  >«  mado 
with  it  ilian  any  of  the  others.  There  may  be  oohs  in  which  higher 
imnib(-rfl  can  be  more  advantageously  cm|i)oycd  ;  as  for  instance  in 
root  tilling,  and  in  cavities  which  are  either  very  large  or  iwry  stnalL 

Adhtnivf:  O'll't  FoiL — Thie  is  a  preparaliou  of  leaf  gold  whieli 
pomonHW  the  property  of  cohenon  to  such  a  degree  that  tlie  loavei 


*  n  woiilil  t»m»  frnin  vthul  Fmitlinril  (nj*  ujino  (bo  >iilt)oM  (L«  CkirvrKhn 
Denlivit',  loiiiv  3,  pp. 'M-TO).  ilml  tliU  nii'inl.  In  ■nine  pii'ni  at  leitM,  bk«  bcvn 
uici  for  milnii  l«clb  far  a  Ioiik  lllno.  AUhough  he  Ki*a«  tlie  profenraoB  lo  llB 
and  leut.  un  aoroiint  of  ili>  jt'^ittvr  innllciilillllr  of  ibvM  n>i>iali.  be  iipeaka  af 
gaM  M  bvlni;  uacil  \>j  other  duntiais.  Bm  tbu  opcFulion  of  fllliug  li>*ih.  al  iim 
Um*  Ihin  aiiiliur  wr<it«,  wna  ivty  Iwperfvctly  iinJnnioint,  kiiiI  the  gabl  Ibta  ««i> 
plojre'l  f»<^  "i"  purpose  mtiHt  bsve  b(*D  su  bud!;  preptreJ  •«  lo  rendai  itt  um 
eioiediiigljr  ditHoiilt. 
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nnilily  nnd  Gnnly  unite  vo  being  pressed  lo^^tber  with  mudmto 
tone. 

Although  ooe  or  twoothen  oUim  priorilj  In  th*  iueovtay  of  thit 

■dnuitaitva  now  dsriTecl  ttom  lJi«  use  of  vlhuiix'e  goM  (oil,  ytH  tba 

mnlit  i-  '  <i>'  line  to  Dr.  R'>lMrt  Arthur,  oa  he  wii>  ii»l  oalv  lliir 

KrM  to  -  inie  tW  Hj>[ilu-Al)iliiv  ol'  tliiit  fomi  of  ^ild  in  tiiUii)} 

IwUi,  but  in  It  wricA  of  ynAl  vrrittoa  srticlm  *  li«  overruiiio  tliv  objco- 

whirh  vrem  at  lint  ur^ci'*!  ■gmitwt  it.  nod  prorcd  tlint  it»  gnmt 

■ivo  |>fii))Qrty  rcndoroi)  il  n  viduHldr  mljuuct  in  (ti>-  prtv^'rvniioti  of 

llw  tt^i.     Ttiin  form  iif  tiiil  ia  ik>  iidhfMVV  that  uur  uimdii-r  »f  piecw 

Dtay  Im>  wi-UUhI  t>iu)  t(>  liDollier ;  tlius  a  pnrt,  or  eveit  tbe  wliole-  of  tbe 

,  «niwn  tif  n  tuoili,  msy  be  built  up  vith  iL    Tli«  aanw  propeny  may 

lie  iiiiparl>-<l  lo  foil  man U fact u red  in  tbe  ortliuary  wuy.  by  re- 

liog.    TI)U  property  i.t  |)e(-uliarly  valuable  iu  many  anu*)  wbere 

tM>citniu8  nevoMiry  to  build  up  a  lar^p;  portiou  of  th«  crova  of  a 

tiMitli ;  but  whto  It  b  uwd.  instrumcjit*  haviui:  derratt^d  poiuta  ur«  re- 

<iuir»l,  like  tllOW  MDployod  in  tbo  iu«  of  crj-ntat  ur  :ip(>ii^<!  ^nld. 

t^ryUil  or  Spmpt  Oolii  hu  been  employed  by  duitiab*  for  filling 

for  a  number  of  yean.    Tbv  uutlior  has  u.ied  it  in  a  numtier  of 

wttlt  wry  Mliahvtory  mult*.    Since  tbe  jiublieatitiii  of  tlio  &tlh 

ISliiin  •■f  tJ)M  work,  iIk'  pnipurliM  of  cn'aul  <ir  mjk-iiki-  f^>ld  have  Ik-oh 

MBon  tborou);hly  and  ext«iD«ively  totml,  and  the  rtwull  baa  fully  con- 

Amad  tbe  favorable  opiuwn  ont«rlaiDed  by  u6  iriib  rv^anl  to  ii^  value. 

TboM  who  luiTo  had  in(>«>t  fX|H.>rienee  ill  the  iiae  uf  it  wiy  it  U  superior, 

itt  many  caam,  to  Ibtl.    Tile  autbur  is  acijuaiiiled  with  Mvt-rut  uf  lb« 

tOMt  akilful  iipiTTatan  In  the  Uiiit«l  Sui«b,  who  bare  UMd  it  almuH 

»xclii*ivrly  in  their  pmi*tirr  fur  MirerttI  yenrt :  nnil  ban  Mxn  bllings 

mailir  by  winio  iif  lbr««  j^ntlenieti,  which  for  In-nuty  nnd  wilidily  ha 

doda  Bill  tliiiik  muM  he  BurpuMxI.     ITe  hiu  alra  hinuulf  nuulc  Mmu 

ftUinKn  wilb  Ibis  iiiai«riid,  nhich  be  believM  it  would  be  loipowiblB  to 

laako  with  iinliiuiry  kmM  foil.  Tliu  form  of  guld  has  a  ipoti;;y  texture, 

hrin)t  mniiuMcd  nf  crvHtala,  and  widely  diOera  fracn  foil  or  leaf  gobL 

Hifi  vryitala  piwens  the  properly,  when  pressed  firmly  at^iuat  each 

niber,  of  wcl'lin;;  and  beeoiniii};  as  solid  and  alntoHt  aa  inea|«ble  of 

dMntit^Twtion  nr  i-nimliliiit;  an  >•  piece  of  bullion  or  coin.     Thl*  prup- 

Riy  cnablui  a  akilful  inaoipulatnr  to  supply  almost  any  lusa  wbii-b 

a  (with  may  have  iiu«taino>l,  wen  to   the  building  up  of  un  entire 

rmwn.    Siill,  it  will  nrvnr  i>u|iurM!<le  tli«  u>w>  of  adb(»ivi>  and  niin-adb<^ 

tWti  gold  f'liU,  a*  (hvre  an'  many  cawa  in  whit-b  lc«J'  ^>Id  i-jut  Iw  UH'd 

Borp  a<lvanta|;mujily  anit  with  more  fiicility.  Nor  will  th«  empbiynivDl 

of  k,  in  lh«  o|dnlon  of  th«  author,  erer  bueoni«  univenM) :  for  the 

«  A  TrwiM  ua  tba  Um  of  A<llMal*«  OoU  foil.  1U7. 
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reason  that  mnrc  rare  tod  skill  are  required  to  mak«  »  roo*'  filliuR 
mitli  il  iJuui  witli  lual  noH,  especially  when  the  cnviiy  iii  the  lotlh  is 
diflioult  uf  &nrvtK.  Killing  vriiti  meiul  gold  is  more  t«>dii>uii  ihnii  t\\f- 
nupc  upcrntioii  with  ordiiwrj  ftHl.  A)|;atn,  ibe  neowsity  of  excluJiDg 
raliva  fiuni  lliv  fillliif;  <luriii^  the  operaliou  in  iniperiUive;  fur  tlie 
sligiitcKt  nioistum  ile»trayM  the  nclhuniveuoM  uf  the  material,  u)>aii  «  biek 
depends  lliu  Hucccm  of  the  djivruiioii. 

Es|>ennienU  have'hccu  mado  viih  titver,  piaiiiut,  tad  altimiuituii ; 
but  "ilh  utiEatisfaptonr  rc»ult«.  They  it  re  \m»  inalleahle  tlian  giiM, 
and  thci'cf'>re  cannot  be  mndo  so  thin ;  at  (he  ^iinie  time  llit-y  hnvr  not 
the  aiiftneHt  of  tin;  hence  Ihej  work  biir»hly  uiidej-  tlw  plugjfvr.  But 
fi>r  ibiM.  platina  would  [irove  n  reiy  valuable  material.  An  additiuoal 
ol>jr<:tion  tn  i>Uv<!r  U  tt«  liid)ilily  to  iiiidt^r^o  eh<!mieal  cliungc,  lieing  in 
thin  n>[>«!t  greatly  inferior  to  pure  tin.  Th«  )>e<;uliarilyof  aluiuiiiiiim, 
in  this  relation,  a  the  inijKiKsibilily  of  welding  ibt  leave*  by  prwsure: 
even  under  the  gnld-bentt-r'ii  Inimmer  ic  form*  Iocmc  »cuIc«,  which  no 
annealing  cun  make  adherent. 

Tin  Foil. — This,  when  chemieally  pure  and  properly  prepared,  n 
IccB  objectionable  fur  filling  teath  than  most  of  tlie  arUclea  hereafter 
enumernted.  Under  favorable  circumstanoes,  if  skilftilly  iniroilueed, 
tt  will  jinrvcnt  the  rvcurrt-nee  of  caries.  But  if  tli«  fluids  of  the 
mouili  an-  vtlialed,  It  tunm  osldin-^  and  tiirn«  black  ;  and  th«D.  inalead 
of  prevencinji^,  il  mtlier  prumulce  a  recurrcuro  of  th«  disease.  Thi«, 
with  the  author,  hits  cuniililiited  an  insujierable  objection  to  ila  lue, 
A»  an  excuse  for  \{»  em  ploy  men  t,  however,  many  operaturs  say  thai, 
in  eongcijuenco  of  its  greater  softness,  it  can  oftmtimen  be  employed 
f>r  lilliii;;  a  biidly-sbaped  and  large  eavity  where  gold  caniK>l  be  ii^eil. 
We  do  not,  however,  regard  this  as  a  valid  objection ;  for  aiiy  I'^lh 
tliat  can  be  tilled  with  tin.  can  be  equally  veil  filled  with  gold.  Others 
a;:aiu  employ  it  because  many  of  their  patienu  are  not  able  to  pay 
for  a  mora  costly  material.  Now,  tf  a  ti>oth  is  worth  filling  at  all,  it 
is  worth  llllin;;  in  a  progi^r  maimer,  iin<l  with  a  Miitable  nmterial,  and 
it  would  W  more  on-dtttihle  to  liie  <>peruti)r  to  divide  tlra  expense  with 
bin  poor  patient,  than  to  iim  an  artiele  that  may  never  benefit  him. 

Ijcnd  ia  far  more  objrc^tinnable  ihnn  tin,  us  it  is  more  easily  decom* 
pntteil  by  the  ne<'r<;tionM  of  the  muiitli ;  it»  introduction  into  lliediomaeh 
might  be  productive  of  Kerii>us  injii/y  to  the  general  health  of  tlie 
putienL  But,  hnppiiy,  this  article  Is  now  seldom  used,  exoept  by  tlte 
most  ignonint  and  lowest  class  of  empirics. 

V Arcff.'  nnd  Wood't  Md-i/f. —  D'Arcct's  metal,  an  alloy  of  tin, 
lead,  and  bisniuth,  was  onec  empirically  used  in  a  fused  state.  But 
two  serious  objections  compelled  its  abandonment.  The  high  tempera- 
ture (:212°)  caused  great  pain  and  exeited  inflammation.     If  from 


tliU  mtiw  Ihii  tnotli  wiu  not  IomI,  tlio  all  nnkat,-e  of  the  metal  on  coollBg 
•flmiilr"!  liioioiun'  iriM  iliv  cnviiy,  ami  tlie  lUvay  ymgnateA. 

Thr  aiit-tilt<i»  iif  tlu^  pnifn^iou  liiu>  rM-i-iitly  lieeu  cbI1g(1  tu  a  fam^ 
wYmk  ■iinilar  aJluj,  ilii>cuTi.Tvil  l>/  Dr.  B.  Wood.  The  fuatuni  of  Dr. 
AVoikJ''  tliu'iivrrv  is  thi-  rcniiirkaKlv  |irf>|t)-rtv  nf  ra<litiitim  in  ri?iliiciD); 
tlir  rii-ttiiti  [uiiiitof  the  I'lihilili'  iillo\>.  Tlii.iovcrnttiKw  in  gnml  mritfure 
tbe  fint  oliJMiUaii  agsitiRt  D*  ArmV  mi-tAl,  aiul  tlic  tecom)  perhaps 
•ltci|[«tl»^r.  It  may  be  ininducod  in  property  »i»yl  ptcct«,  wM ;  then 
tniMla  {>laittic  aii<I  pRs^i-il  to  place  nilh  blunt  iiiiitniiiK'DU  6tti(ab]y 
iihape*!  nntt  htutod  to  llie  |>r»per  t«inp«--r»ture.  Ov«r  a  Ritaittve  pulp 
•  lan-r  uf  nui)-c<>ii(lti<-iiiig  aalw-Alw  may  ho  interiimed.  W«  cnntiot 
•prak  fmm  any  px[HTiri)i:p  in  il#  uxr,  l>ut  bIiouIiI  ibink  that  it  might 
Iw  rx|HTi  mill  tint  with  in  iTrliiiii  vtav*.  hIicto  tbfl  uw  i>f  golil  i«  inad- 
niaihlf,  aui)  wbiirv  ihttn.' ut  littto  uriio<laiig«r  of  [rrilution  frvia  the 
cWvatvd  toinpenttire  neceMaiy  to  iu  use 

Amtiignm,  also  kitnwn  by  tb«  name  of  mitterat  eemfnt,  or  tilliorttimt 
ia  now  cunipiued  of  a)>uut  I'ljual  part",  by  wei^-ht,  of  baiiua  tin,  xilver, 
pura  M  coin,  aitrl  a  litlJe  platinum.  Itioiu inclalj  are  melted  id  •  cni> 
rihU-  and  |<(>unxl  iiiio  iiigtiti,  nliich  an>  tln-n  nit  tip  with  a  Glc  ioto 
filinyra.  Tlinw  filings  aru  mixnl,  iifVcr  tlip  i-iirity  in  thp  tooth  is  pro- 
fUM)  tnr  the  fillinj;,  nidi  nlxiiil  thirty-thnw  aiid  onp^hin)  per  cent. 
tif  ilii>tllli<il  mercury,  Am)  tn^striiiirale'l  to  the  rnnitrftcncy  of  a  thick 
paaiA.  Thn  mwm  b  then  lhnr<ni;:hly  wn.ih(vl  with  ntrahol,  to  which  is 
mMn)  a  f"w  •Irnpn  iif  n  -Xmn^  M)hitiori  nf  rhlori'Ie  of  /inc.  The  ex- 
oeM  of  m<ir(:ury  i»  llien  rciinivct  by  Iwiming;  the  ouu»  in  a  piw*  of 
clHunoi*  iikin  or  Ktmng  mtidiii.  It  in  kIni  nyvmnicndod  to  pmn  ibe 
qiiitf  Ihin,  nftiT  it  in  rvniovnl  from  thi'  ^hftmoii>  «kin,  with  a 
f  pair  of  flnt  plien.  in  orrlcr  to  n-inovo  «ti1l  inort  of  thr  m-rniry. 
Wben  thii  ia  rlooo,  it  may  Iw  nocMMry.  io  intRKlitcitift  the  amiil^n 
tJm  i-Bvlty.  to  beat  the  [wiinl  of  thr  erinileiwiiijj  iiiMrunivat,  in 
tn  wiOrn  the  material  ninl  bring  to  thr  Mirfinf  any  axecm  of 
aereury  which  niny  vrl  remain  in  it.  The  cavity  »hnut(l  be  prepared 
iriili  m»  tnurh  mn-  a*  for  ii  go)il  Klling,  ami  moixtiire  prvventol  fmm 
romini;  iti  oontart  with  it.  \\')ii>n  the  cavity  apf>rrin''ti<-e  n<-nr  to  tbe 
palp,  Mini^  non-vnmluettnf;  tinbetanoe  slxiul'l  be  applimt  betwcrn  the 
MBaljram  and  the  bottom  of  the  cavity.  AOer  the  niliiifr  bn»  Iw>eome 
fufflcienttr  hard,  ttfl  eiirface  should  be  carefully  l!ni»lied  by  llliuf;  and 


'<-preMnla  n  set  of  what  are  kuowu  n*  Arritigton**  nmalpim 
lii«lriimrnl& 

TTi"  iibjwtioni  nrj{i'd  n^iiini'i  amaliram  are,  that  H  osHites  and 
Mai-kcri^  ;  llml  lbr>  tonlh  ntnictun-,  nilh  nbi'-h  it  n-mntHN  !n  contact. 
UotKHM  diweoloml ;  that  it  cuptravta  in  luirdeuiuj;,  ulluwiug  iho  sacra- 
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tiona  to  malcc  thtlr  ymy  aronnd  th«  filling.    The  uw  of  amalgam  !• 
oontra-indicated  tu  all  u-vih  which  cnu  tw  filled  mth  either  gold  or 
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tin  fnil :  in  the  front  to^'lh  mi  account  of  itM  color;  in  approsirniil  sur- 
Eai-e  cavitift*  I'f  hictujiiiU  ami  molarii,  «*  tlu»«'  ravilics  are  the  most 
difficult  lo  ]>ro])crly  [<n)tccl,  and  lii-ncc  abould  not  be  filled  with  any 
but  the  bwt  nuituriiil  in  u*v;  in  pulp  cavities;  in  coniact  with  gold 
fillings.  On  the  other  band,  tho  u«c  of  aiual^^am  ie  iDdicaled  in  teelh, 
the  erowDtiof  which  are  nirro  shells — so  far  gone  that  nothing  d«e 
will  anaver,  and  it  is  desirable  to  prcwrve  them  fur  a  short  time^ 

That  it  IB  a  very  coQveDient  material ;  can  be  pm  where  gold  can- 
not; becomes  very  hard,  and  may  lart  for  many  yeare,  we  doubt  not; 
but  nothing  '•■e  have  seen,  read,  or  heard,  can  persuade  iia  that  the 
profeaeton  would  not  have  been  bene6te<l  if  mercurial  amalgaruH  lia<l 
never  been  known. 

Gum  Mnttie,  «t  one  time  much  uoed,  iit  now  seldom  employod,  except 
a«  a  temporary  lillingwhen  the  pulpoflhe  tooth  iaexpoKcd;  cv^a  forthia 
purjinscitniitiirMtobeoltenri'newttd.aiiitiiDioondtwuolved  bytheeitliva. 

All  alcoholic  solution  of  Gum  Unndarafh  or  Matiie  a  numctimw 
used  to  n-laii)  arMnical  prejui  rat  ions  In  tho  cavity  fur  tl>C  destruction 
of  a  ntTvc.  A  |)i«'«  «f  (■i>it<Ki  Hilurac<!<l  wlih  the  )M)lution  i«  readily 
■nlrnduocil,  hanlni*  ijuickly,  and  may  kiH-p  its  place  for  several  days 
if  required. 

Gultfi-Prrr/in  and  ItUr*  Slojiping. — Gutta-percha  U  an  excellent 
material  for  temporur}- filling*.  It  may  be  moilv  harder,  whiter, and  lem 
contractile  by  incorpomting  wiih  it  nomc  i,Try  fine  powder  of  felspar, 
ailex,  lime,  or  maguceis.  A  very  excellout  preparation  known  a^ 
Hiir*  ttoppiny  is  made  by  mixing  t;iitta-percba  with  aa  much  of  ilte 
following  powder  a«  it  will  hold  nithuut  becoming  brittle:  quicklime, 
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two  parts,  rerr  fton  imiriit  niiil  fj^tHjiiir,  am  )Nirt  tath.  Of  M  tern- 
porarv  flllinKK  llii*  ix  ptvlwbly  Oiv  Wt  y<-(  kiiowrn.  Prcpurad  gatttf 
pprrhu  sikI  llill'ti  «|i)ppinji;  »tv  iiitrcHliicifl  by  fimt  wanniii);  on  a  por- 
<«Uin  or  motal  i>Ia)i,  nvi-r  nii  nWled  liiin|),  iiniil  iJic  tuiuv  a  |>la«tto 
eoougb  tu  be  rmJily  |imuM'i1  iDto  th«  cnvityaiul  to  uilltere  to  it«  wr1I«. 
A«  KMO  M  th«  ctivitj'  U  fil)pd,  an  iiMtntatont,  having  k  cood^Dting 
[Mijnt  lufe  CDDU{[fa  to  oovcr  the  entire  surfnw  of  the  tilling,  afaould  be 
Kpplii^  mm)  kept  iu  position  until  the  moss  lias  become  cool. 

Tho  flurfooe  of  the  filliof;  ia  tlien  out  doirn  and  buniblied,  «fter 
«hirh  K  liltle  chl'>r(iform  may  bn  applied  hj  means  of  a  camelVbair 
brimti,  to  complvU'  iIk'  linishii>>;  proccsA. 

0»-Anifitid — pxyrUorulto/ZiHc. — A  mixture  of  chloride  of  line  Bwl 
oxiilu  Iff  itiM!  bii*  Urn  liih-ly  much  uw<l  aDder  tli«  rarious  names  of  oxy- 
tkloridr  oj  aur.  inhtirli/finl,  aM«o-dmttiiUr  ori^-plattic,  mineral  pute,  etc 
Qtou-kt-ry  liu  Miiifil  li  witli  MigeraoH,  and  plutcrecl  up  nmny  lurlb  with 
a  mortar  i-vrrn  mnri-  coiiTcnicntly  umxI  tUnn  aninlfrnm.  Although  in 
■ttni!  few  caem  it  may  re»iiit  (he  aclioii  of  the  isecrctioiis  of  the  mouth,  jt 
will  not  nit(iW(<rf<ir  a  permanent  6lliDg.  The  friction  of  mastication  snoo 
ilftitror*  ii.  Hu  that  fur  temp»rary  filUnga  tt answers  a  belter  purpoM  in 
■ppntxiinal  Hirface  raviliea  than  in  ibose  oa  tlie  Rrindtng  surbeea. 
Frr(|urntly  ii  i-nimblefl  nway  iu  a  few  weeks  or  monlhit.  Skill,  an  a 
Umpantry  filliTi);,  it  may,  if  cmployiil  irilh  caution  and  juii^^nu-nt,  bo 
fiiDiwl  UM-fuI.  and  for  ivruiin  comx  very  valuablo.  It  has  l>ccii  rcoontly 
Bwd  with  (ui-n-M  fbr  Slling  the  pulp  cavitiw  of  tin-  Ity-th,  poMOSsinc 
for  ninh.  n  purjioav,  an  advaiitag«  over  gold  in  being  a  dod-cod- 
diKting  Mih<tiiurr.  It  an**ri-ra  a  good  purpu*o  when  placed  in  contact 
wtth  Mmlrilivl^  tienline.  whi<'h  it  owing  lo  the  escliitmtie  action  of  the 
dnc.  aa  wll  a*  ft*  nnn-mndacting  property.  It  hn»  aliu>  bM-n  applinl 
far-cravfully  to  cx|>n»«>.l  m.-rve*,  and  ptW  intniiliiec)  OTcr  iu  In  itfing 
<»«rtilk-)l^I,  the  cavity  ie  prepared  ta  iinual ;  then  a  »mall  (|Uautity  of 
th«  liquid  (rhluride  of  aae)  ia  dropped  upon  a  pirco  of  gbua  or  por> 
mid  '•nr.oirli  (if  the  {Hiwder  (oxblo  of  «inr)  addiil  to  niitko  a 
thi<'k  that  the  Mirt'itfc  ffijl  not  ApfK-ar  wat^Tv.  The  cavity  IB 
ibm  p4vfi>cily  drinl  and  protcci^d  from  raliva  and  the  malerinl  ipiickly 
intmduciil,  tdi't  wliirh  it  in  kept  fn^r  frnrii  ni<ii<iliir(<  fur  ten  or  twenty 
lainut**.  Wlien  KulTinicntly  huni,  thi>  eurlac«  is  Ruiiliiil  by  «>Trnping 
and  |«ili*hinfr.  The  Inngvr  the  surface  ia  ke)rt  dry  the  hanler  thia 
mirrial  bn^ifum.  (Vnting  tba  mirface  with  twidarnch  varuivh  will 
aftiril  prunvtion  for  Mime  tincu 


iinrrKrMi;!m  fob  roRiin«o  the  cavitt. 

li»  nmiovalof  the  diwnjwl  pan  of  the  toolb,  and  the  formation 

of »  ca*nty  for  the  proper  neccpltou  and  reteuUoQ  of  a  filling,  a  Tarioty 
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of  iiutrutnmta  ar«  required,  wlitdi  ^liuuld  be  mnstrocted  nf  tbT! 
uoel,  mid  w>  lein[ti-ri-d  oa  to  preveut  them  From  eitiiur  brakiaf  i 
Imtding.  Thdr  jininU  should  be  act  iiha|ml  iknl  Ibey  may  be  on- 
TmiaiUy  a|)[>lt<^l  to  titijr  iiarl  DrutooUi.iuid  miulc  lu  set  muJilj  uyw 
Ihe  portiui)  wliicb  il  U  ncoes&BJjr  to  renwvt!. 


Fi«.  09. 

II  M  M  M  nil 


^1 


\ 


Tho  ii)«triini<-iiu  cmplnynl  fttr  tbi>  piir|Hi««  Kre  cmlled  fixnvtuo. 
Fig.  6X  r('prw»-nt«  ii  fvvi  of  tliu  nutny  f'iniie  of  cxcavmlon  in  uml 
Tttvy  niny  bo  furmcd  cithur  willi  handle  iin<l  point  ID  one  piece  or 
fitu>d  to  scpamta  liMidte;  mtulc  of  wood,  ivory,  pearl  nr  canteu ;  or  be 
made  to  fit  into  one  common  mcket  bandte.  Tliose  havini;  icpsnUc 
bandies  are  more  eonveiiiciil  tImD  the  otbera,  bat  it  would  be  well  for 
every  praclitiocier  to  be  provided  witli  a  Dumber  of  each  kind,  tjtcttl' 
handled  exeavotont  are  cheaper  Ihaii  nuodcu  or  ivory  hiuidliM)  uni»; 
but  if  iimall  thi-y  are  not  wi  (•iwily  gni.«|»cd,  and  if  laryc  tbi'V  bi-iyioia 
tiXt  hm^'y.  Thv.  hiindU-  1><wt  Kiiitnl  fnr  dtiicato  niaHipolntion  is  made 
of  coooa  or  clmi-.v.  largot  ati  inch  abuTu  the  ferule,  and  tnperinfc  botb 
ways.  Tlic  priiii?i)>lc  of  construction  !«<  In  give  sufficient  size  for  tba 
lingers  to  hold  it  securely,  and  to  Icscn  the  Kei);ht  at  the  toA  of  : 
handle.  Socket  handles  are  UMiful  for  tl.iMe  who  iriiih  compaetneM  i 
apparatiiH ;  also  for  those  who  are  in  the  habit  nf  |inintiog  tlieir  own 
JnBtrumeiiia.    Fig.  69  repreeeots  siicb  an  iiMtruiucni:  tlie  lower  one, 


Fro 


made  of  ivory,  ebony,  or  cocoa,  will  Iw  fpuiid  very  valiinble.    Its  shape 
mi;;ht  be  better  Kiiilcd  to  wmv  ujKiraton  if  luiulo  jmutewhat  lar^jur  jut 
above  the  ferule. 
Tiifl  flat  and  burr-li«ided  drilht  rfiprcMDlcd  iu  ^g.  70  are  vory 
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Fig.  70, 
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Fio.71. 


naeful  for  enlarging  the  orifice  of  a  cavity.  The  pressure  of  the  instru- 
meat  against  the  hand, 
between  the  thumb  and 
forefinger,  is  often  pro- 
ductive of  much  irrita- 
tion. To  prevent  which, 
a  socket-ring  or  shield, 
like  the  one  represented 
in  I^.  71,  invented  by 
Dr. Westcott,  may  he  used 
vith  advantage.  It  con- 
sista  of  a  ring  adapted  fur 
the  fore  or  middle  finger, 
irith  a  small  socket  at- 
tached to  the  inside. 

The  author  uses  an  open 
ring,  like  the  one  repre- 
aeoted  Id  Fig.  72,  with  aa 
arm  a  little  more  than  an 
inch  in  length  attached, 
having  a  socket  at  the 
extremity  reetiug  in  the 
hollow  of  the  hand,  be- 
tween the  thumb  and 
fbrefioger.  This  he  finds 
much  more  convenient,  as 
it  enables  him  to  apply 
more  pressure  upon  the 
instrument  without  irri- 
tating the  finger,  and,  as 
the  ring  is  open,  it  adapts 

iteelf  more  readily  to  it    A  socket  handle  may  also  be  used  for  drills 
as  for  excavators.    It  may  be  shaped  like  the  exca-  ..^ 

vator  socket  (Fig.  69),  with  the  end  of  the  handle  '  ' " 

pointed  so  as  to  fit  into  the  ring  (Figa.  71,  72);  or  it   J0!^ "-jS^ 

may  have  a  flattened  revolving  head.    The  bita  may  ^  ^ 

be  fitted  either  by  firmly  pressing  them  into  a  simple  V"--^^       |--V 
round  socket,  or  a  trigger  socket  may  be  used.  ^^  t      ^ 

Fig.  73  represents  a  short  revolving  head  socket  for 
the  palm  of  the  hand,  by  means  of  which  the  ordinary 
drill  can  be  rotated  without  chafing  the  hand. 

Dr.  Forbes  has  adapted  to  enamel  burrs,  chisels, 
and  gouges  an  ingenious  handle,  which,  by  the  simple 
20 
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taming  of  n  miBll  n-rvnch,  Mourea  lh«  *quarc-cornere<J  biia  vcrr  (irtnlr 
{Fig.  74).  Thti  |irin<'ip]e  may  be  applied  u  liaudlcs  of  difll-Rdit  *ba])«s 
tnd  tilt*,  provided  the/  are  uot  too  amatl. 


Pin.  78. 


Fia.  74. 


QQjDi 


The  a1d-fa»hir)[ie<1  >>ow-«iicl-«tring  driU  is  now  diKiued.  partt;  because 
of  ite  furitililiililv  npp<.'nr&ncc,  but  chiefly  because  there  is  dsnger  of 
revolving  it  with  too  jn^nl  mpidity.  Mauy  very  in§^nious  formB  of 
drill-stocks  hnvc  bcvn,  from  time  to  time,  invented ;  of  tiiese  we  prft- 
eent  Mvcral, 
■   The  uutruitient  represented  in  Rg.  75  is  «  modification  of  a  very 

Fto.  76. 


ingenioualy  contrived  drill-stuck,  invented  by  Dr.  Maynard,  for  open- 
ing a  cavity  in  the  griudins;,  buccal,  or  posterior  appioximal  Hurface  of 


Fio.  7G. 


a  inolar  tooth.    It  is  so  constructed  M  to  move  a  drill,  pointing  in 
tfane  difierent  directious ;  but,  as  in  the  case  of  the  drill-stock  aatd 
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»  bov,  tli«  original  iDstnimcat  retiuired  botb  baixls  to  work  it. 
To  ohr'mtn  wliicU  <Iiflictilty,  tt  bu  been  ao  improved,  tliat  it  may  be 
witb  one  hutil,  lu  «liown  in  Fig.  7d. 

«n  Hrill-«(ock«  W(-rv  [in>M.-tilcd  to  the  aalhor  some  yeara  o^^o,  the 
(r>t  (Pig.  ^^)  by  I)r,  Jainn  It'ibloiwii,  of  LondoD,  inveDted  by  Mr. 
nil,  of  Liiirrilii'a  liiii  rirbU.     It  i«  upon  ibe  imnciple  of  tho 
Itx.    A  drill.«tock,  liiMTt«t  ul  tliL^  end  of  tfa«  acrcir,  is  moved  by 
■i)«  of  n  fDUiElfi  Krew  uttiivlK-d  Ut  thv  hundl<r  of  ib«  ioBtni intent, 
may  bo  wmo  ttoa  Uta  ODgniviiig,  drills  pointiog  in  tfaree  dtmctiuun 
ay  btt  worknl  in  )l    Tbe  uUtur  was  prowntcd  by  Mr.  Jolm  Lewi^ 

Pio.  77. 


of  Burlington,  Vt.  (Fig.  T7.)    It  ta  •  beautlAil  and  ingeni- 
itrivL'i]  iMtrauinit.    TIm.-  drill  may  bo  work(<d  in  any  direction 
rvilbln  itii  rirelu  of  motion,  from  the  line  of  ibc  bundle  round  to  tbe 
|«aaia  Una  agaiiL 


Fw.  '9. 


Fig.  78  roprescDts  Chevalicr'i  drill«tock,  by  whicli  tho  drill  can  be 
bnngfat  to  bear  in  different  directions. 

Merry't  diill-etock  (Fig.  79),  moT«  recently  Lnvcnt«d,  u  simpler 
tiMn  th«  preceding, 
muA  will,  douhtleM, 
pfon  Mcfbl  in  cases 
when  sucb  instm- 
awita  nrr  DNOMiTy. 

F^ir  opming  ■  ea- 
Ttty  in  tho  ffrinding 
tattee  of  a  ti<oili,  partially  eovereil  by  projoctlng  |>ortioiM  of  the  enamel, 
Iht  tern  or  hurr-hiwdfKl  drill  b  invalnabk,  an<l  it  mi  ofbeu  be  advau- 
lapnosly  applied  lo  the  i^idc  of  a  toolb.  Tbcro  arc  many  eases,  too, 
■li«*  the  flat  Iriangulnr-pointM  drill  can  be  conveniently  tnnployol, 
M,  Bir  nuwipli),  when  it  becomes  aecewry  to  extend  the  cavity  further 
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into  lh«  tooth  than  the  dJBease  hBspwwtrsted.    When  tbedrill  i*»tt«I, 
it  should  be  frequently  <lii>p*ii  in  waicr  to  prevent  its  bocoming  1>Mt«^ 
by  Uie  friction  ag«tu;>t  the  looib  ;  ihi«  precautioa  ought  never  to  b? 
neglected. 

A  UiKw-Mdw)  instrument  bro.igbt  to  a  pwiil  (Fig.  80),  at  tilm 
chisel-edged  (Fig.Sl >,and  a  fuur-.idfd  oue  willi  u cuiting  edge  (_Fig, 82), ' 

Flo.  W. 


Pi«.  81. 
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may  oAen  be  used  aclvantiigt.>ou«ly  in  cutting  nwuy  [mrtiani  of  enamel, 
li>  (enlarge  the  oriSoe.     Eiinm«l  cliisdi)  of  other  shapw  nnd  gongesi 

fig-  8*.  nW  vi-rj-  ruluablc  insirumcals  for  the  pr«limt- 

nnry  opcratioa  of  oj>eiiing  Isrj^  caviliea,  or 
cutting  off  sound  euamel  or  dentine  wlwnerer  \ 
neoeasary.  Dr.  FiiHh!^,  of  St.  Loum,  hiw  di-vtFod 
a  iKTios  of  very  useful  fonuB  of  ilie  cnuiiwl 
gouge  which  are  adapted  to  tlte  handle  iu 
Fig.  74. 

But  the  cavity  can  seldom  be  compliMcd  Rith 
either  of  the  inittninutnU  invntioiK-d  above. 
Atlt-r  il  liiw  Kfii  opeiHii,  iind  the  orifice  made 
suflidciitly  largo,  it  should  be  finished  vitb  flat 
or  curve-poiuted  expavalors  i.Figp.  68  and  H-i),  properly  adapted  to  the 
purpose;  in  fad,  in  the  majority  of  cases,  it  should  bo  nholly  furmed 
with  iuHlmincnb*  of  ihiit  eort. 

Excflvntoni,  sh»;H?d  like  those  reprwented  in  Ftge.  G8  and  83,  hare 
been  found  by  ihcauilior  to  beaa  well  adapted  to  the  removal  of  carit* 
a.1  any  which  be  lian  i-vcr  employed.  'Xliere  should  be  several  fium 
of  eai-h  nbupe ;  also  duplicftti*  of  eiich  inntrument,  to  prevent  drlay  in 
ejw)  of  accident  while  operating.  As  lliu  proper  furmaiiim  of  the  earity 
greatly  dejjeiuls  on  having  suit^bln  inftnitnrnlji,  every  opi-rntor  Khould 
be  provided  Hlt.h  u  large  supply  of  burr-driJlN  and  cxcuvutons  so  that 
be  may  never  htt  at  a  lo.-u  for  »uch  as  the  peculiarity  of  any  case  nay 
n-ijutn'.  Hi-  sli'nilii  alio  have  the  material,  and  know  how.  in  an 
enietgency,  i")  |i(iiiit  hi.i  <™ii  extavators.  For  this  purpose  he  will  need 
a  bun|),  a  Hmall  anvil  and  hammer,  a  set  of  fine-cut  filee,  such  as  are 
utr<l  by  watch makttrn,  and  an  aaaortment  of  steel  rods  of  various  iatet 
aiid  of  the  bent  quality.  It  is  not  our  purpose  togivesp^cifledireclioiu 
for  working  nteet ;  but  wu  would  oflbr  tvo  cauliona :  lint,  small  points 
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qnicUf  become  brittle  by  hammermg  and  need  Irequent  annealing  ; 
aecontl,  steel  ia  greatly  Injured  by  raising  it  to  a  full  red  or  white  beat. 
A  very  fine  temper  may  be  given,  after  shaping  the  point,  by  heating 
to  redaeos  and  suddenly  plunging  it  in  wax  or  tallow. 

As  excavators  must  be  kept  very  sharp,  an  oil-stone  should  be  con- 
Btantly  at  hand.  The  Arkansas  stone  is  superior  for  this  purpose  to 
all  other  varieties,  on  account  of  its  hardness,  fineness,  and  sharpness 
of  grit. 

XANITER  OF  FOBMINO  THE  CAVITT. 

The  preparation  of  the  cavity  in  a  tooth  for  the  reception  of  a  filling, 
is  a  very  essential  part  of  the  operation,  and  though  usually  the  easiest, 
issometimes  attended  with  much  difficulty.  The  removal  of  the  diseased 
part  is  sometimes  all  that  is  necessary,  preparatory  to  the  introduction 
of  the  gold ;  but  in  the  majority  of  cases  the  cavity  must  be  ao  shaped, 
as,  when  properly  filled,  to  retain  the  filling  in  place.  The  part  of  the 
tooth  surrounding  the  orifice  should  preseut  no  rough  or  brittle  edges. 
The  size  of  the  bottom  of  the  cavity  should  be  as  near  that  of  theorifice 
as  is  possible,  even  a  little  larger  rather  than  any  smaller.  But  the 
difference  between  the  size  of  the  one  and  the  other  should  never  be 
very  great ;  for  if  the  interior  of  the  cavity  is  much  larger  than  the 
orifice,  it  will  be  difficult  to  make  the  filling  sufficiently  firm  and  solid 
to  render  it  absolutely  impermeable  to  the  fiuids  of  the  mouth.*  If, 
on  the  other  hand,  the  orifice  is  larger  than  the  bottom  of  the  cavity, 
it  will  be  difficult  to  obtain  sufficient  stability  for  the  filling,  so  as  to 
prevent  it  from  ultimately  loosening  and  coming  out.  It  often  happens, 
however,  that  the  situation  and  extent  of  the  decay  is  such  as  to  render 
it  impossible  to  make  the  cavity  so  large  at  the  bottom  as  at  the  orifice ; 
when  this  is  the  case,  several  pita  or  circular  grooves  should  be  cut  in 
the  inner  walls,  for  the  purpose  of  obtaining  as  much  security  for  the 
oiling  as  possible ;  being  careful  to  make  these  in  the  dentine  rather 
(ban  in  the  enamel,  which  ts  so  much  more  brittle.  By  proper  atten- 
tion to  this  precaution,  a  filling  may  be  so  inserted,  in  this  difficult 
class  of  cases,  as  to  prevent  it  from  coming  out. 

As  a  general  rule  it  is  easier  to  form  a  cavity  in  the  grinding  sur&ce 

*  Pl&ee  k  lump  of  cotton  in  Ihe  hollow  of  the  hnnd,  formed  liy  bringing  the 
cnili  of  the  Sngera  agftinat  tbe  palm.  Then  press  with  nn  inttrument  upon  the 
eenlre  of  Ihe  cotton,  and  it  irill  leave  (he  aidcB  of  the  carity.  This  eimple  illua- 
tralion,  eaggested  by  Dr.  Ednnrd  Maynard,  will  explain  the  cuuae  of  failure,  in 
certain  ease*  which  hare  come  under  bin  notice,  Trom  tbe  hands  of  operalors  of 
deienedly  high  reputation. 

The  OBTity,  gmallest  at  tbe  orifice,  had  been  welt  filled :  but  the  final  compres- 
lion  upon  the  centre  had  drawn  the  gold  from  the  sides,  thus  permitting  the 
■eeeaa  of  fluids,  ftDd  ultiaiHtel;  decsjiug  ihe  tooth  around  the  fllling. 
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of  a  molir  or  binupid,  thsn  in  any  other  position  ;  though  it  Bome- 
timt*  )ia|>peiia  tbst  even  here  it  is  attended  with  difficulty,  and  e^m-j 
cittUy  irlitn  tlie  deoaj,  commeDciiij;;  in  rho  centre,  foltoira  the  aeventl'' 
drpri^oriit  wliivh  mu  out  from  it.     In  stieh  ciurot  ibc  edges  bordering 
on  iind  covering  Uie  aflect^d  parta,  which  are  often  lliick  and  very 
hnnl,  should  Im  cut  » way, logoth^  with  thesubjaoeotdecayed  dt^utjne;  < 
till!  ntdinting  dtipn'Miim.t  nhiiuld  ')|ieu  fully  into  the  centra)  cavity,  and  ' 
be  iiiiidc  *iiflicl«itly  tvidu  mid  dft-p  t»  admit  of  being  61Ied  to  their 
extmuides  in  the  most  p«rfiwt  and  «ubiitnutial  maimer.     The  aiirfaco 
of  a  filling  occupying  n  cnvay  of  thi!<  kind  preoemU  a  aort  of  Ktullatcd 
n|>|>variin<!c.     Wli^n  two  or  xiiDTn  di^t-uviHl  pla4!<»  are  »e]Hirat«d  only  by ' 
very  thin  walls  of  tootli  »uhstunc«,  thmi  »lioi>Id  hu  cut  away,  and  a 
cavity  formed  large  enough  to  Include  all  the  di;<e(ucd  points;  asona 
large  filling  will  irecure  the  preaervution  of  the  tooth  mote  efi«ctually 
than  by  filling  each  cavity  separately. 

Bharp  angles  should  be  avoided,  an  far  aa  passible,  in  the  outline  of 
tilt!  orifice  of  the  cavity,  becaiwu  of  th«  extreme  difficulty  of  filling  1 
tliem  compactly.  Thu  orifi<'r  inii^t  ulno  have  a  firm,  decidtid  margin, 
nilh  no  thin  prujecting  edgut  of  enamel  on  ihu  one  liuud ;  with  nu 
ootint<T»tink  dcpruMJant  on  the  other.  In  tlie  fin>t  case  the  thin  enamel 
i<  apt  to  break  ofi^  either  during  the  operation  or  HuhMqoently  ;  in  ths 
«ceuii(l  casg  the  thin  scale  on  the  eilgc  oi'gueh  fillingH  breaks  away  in 
the  course  of  time;  in  both  caaos  the  filliQ^  tiiilsperrectly  tOMtswerits 
purpoK  in  the  preeervation  of  tlie  tooth. 

It  is  preferable,  in  many  ctufs  of  front  approxiinitl  fillinga,  to 
cut  away  the  inner  aiiglej>  of  the  tix>lh,  thtu  avoidhig  the  injury  to  the 
external  appeanin<-<!  of  the  bHitii  caused  by  the  file.  Upon  completinn 
of  (he  operation,  the  Huriaci)  thun  cut  id  {>crft'ctly  poli»lied,  !>•  every 
filed  or  cut  surface  upon  the  teeth  should  be.  and  «o  »hiipcd  us  to  be 
kept  rciidily  cleansed  with  the  bru»h  or  with  floss  silk.  It  is  also  very 
imiiortant  that  all  the  edges  of  cavities  should  be  smooth  lutd  polished 
before  and  after  the  introduction  of  the  filling. 

In  formiug  a  cavity  for  llie  reception  of  adhesive  gold  foil  and  crystal 
gold,  it  is  very  nccesMiry  that  it  should  he  of  such  a  shape  as  to  retain 
securely  the  first  gold  introducfd,  and  Ui  aceompliah  this,  one  or  more 
Bmatl  cavities,  called  rnluiningpoiiiUi,  are  made  within  the  larger  cavity. 
These  retaining  pointt  in  many  casea  afford  anchorage  for  the  entire 
BUM  of  gold  comptif  ing  thr  filling,  and  in  every  case  where  these  forma 
of  gold  are  UMsd,  they  anr  the  support  in  the  building  up  ftum  tlie 
bottom  to  the  orifice  of  the  cavity. 

These  retaining  points  are  formed  in  the  dentine  by  means  of  a 
small  square  or  chiaeU^lged  drill,  and  can  very  often  be  mode  ct 
oafr«ixteeutb  of  an  inch  in  depth;  a  leM>  deptb,  however,  will  answer  in 
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■  ntany  maea.  One  of  theae  retaining  poiub  in  conn«ction  with  00*  cr 
Iwo  under^attinga  on  ifae  Ap|>otit«  wail  will  be  «uffiricnt  in  some  cavi- 
ties, while  in  others  tiro  or  three  are  rei^iiiml.  The  golil  should  be 
istrocluiHsl  intii  thaw  retaining  [XiiiiUi  in  ituch  »  manner  us  to  form. 
wh«-a  tlioy  are  GlltiJ,  M>li<l  mAsm  of  uietaJ,  which  would  require  con- 
eiilmtbte  ftir«e  to  diNlodgu  them.  Upon  thoao  solid  maaeea  the  gold 
fiiiiug  thi*  oitvit)-  is  built. 

ScpnnUiny  Dftih. — Before  a  cavity  ciui  be  prepared  in  the  approxi- 
n»)rarfaoe  of  a  tooth,  it  is  usually  neccsHiry  to  separate  it  front  the 
■djoininf*  one.  This  may  be  done  either  with  a  file  or  by  the  prt?>Aur« 
of  some  interpoW  eliulic  aubstance,  Eai^h  of  ihi«e  metliudn  hun  iti> 
•dvaBtages.  When  caries  baa  extended  over  nearly  the  vhole  approxi- 
mti  mrfooe,  ao  liiat,  afler  the  removal  of  the  diseacMMl  part,  th«^  oHfieo 
of  the  cavity  will  besurroumled  by  a  thin,  brittle,  aiid  irregular  wall, 
r  the  former  is  the  preferable  method ;  tdjieoiully  m  iudtvidualx  having 
t%  decided  ecorbutic  leudency,  or  wlio  have  nuflcred  from  the  use  of 
I  mercurial  mediciuco  or  syphilitic  (Usea^  and  in  aged  pcr«oii».  But 
■when  lh«  cnrien  hat  tpriiwl  over  only  a  vnrnll  portion  of  the  surface  of 
the  tooth,  and  is  Mirroundod  by  xoiinil,  healthy  uuanid,  the  latter 
method  should  be  adopted ;  Mpccially  in  iudividuaU  in  whom  there  is 
DO  DianifeM  tendency  to  inflammation  or  spongincMS  of  the  gum^,  and 
in  young  subjects.  The  maiinig-  of  vt^paruttng  teeth  with  a  tile  has 
been  already  descnbed ;  it  wilt  only  be  necessary,  therefore,  in  this 
place,  to  offer  a  few  remarks  on  geparating  by  pressurev  which  was  first 
adopted  by  Dr.  Eleajter  Parmly. 

The  folltiiring  are  ita  advantages,  where  it  can  be  rc«orteii  to  ulth 
•albty:  alW  the  removal  of  the  pre&^ure,the  teeth  almost  imnieii lately 
ae  together,  having  do  space  to  injure  ibeir  beauty;  what  U  of  ntill 
grwilcr  imporlAnce,  the  dentine  around  the  ezlcnial  Burfit<M>  of  the  fill- 
ing is  not  i;x[iuMx)  to  the  aeti<Hi  of  the  secreliotia  uf  tJi«  mouth,  or  other 
agonts  capable  of  exerting  upon  it  a  deleteriouu  action.  On  tlie  other 
band,  some  are  of  opinion  that  when  the  teeth  come  together  again  a 
lodgment  is  atfordol  to  corrosive  agents,  upon  the  pn'sencc  of  which 
the  disease  was,  in  the  first  instance,  produced,  and  which  would  soon 
cause  a  recurrence  of  it.  In  replying  to  this  objection,  it  is  only  iieces- 
{•aary  to  observe,  ihst  the  parts  of  teeth  firet  attacked  by  caries  wore 
points  in  contact  with  eoich  other,  where  the  enamel  may  be  sup- 
Fpaeed  to  have  suataioed  some  injury  by  pressure,  thus  rendering  them 
more  vulnerable  at  these  points  to  the  action  of  the  causes  that  pro- 
duced the  disease.  By  property  replacing  the  diseased  parts  with  gold, 
the  external  surihoe*  of  the  fillings  will  be  the  only  parts  that  come  tn 
contact  with  each  other ;  and  if  of  gold  will  not  be  liaitle  to  injury 
tnta  the  above-mentioned  mechanical  causes.    The  enamel  around  the 
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fillings,  if  proper  uuentioD  to  oIcoqUimh  b«  obwnrcd,  I*  not  m 
to  be  noted  uu  by  cbomicai  agvou  a»  ifao  deoluie  vhicli  thv  file ' 
expose 

Hut  lodtli  cnnuot  always  iritli  impunity  bo  npantod  by  ptit»eiir«;  il 
can  <iiily  Ik  doiio  uiili  Mil't-ty  ku  ccrtun  uues.    As  a  Kvocnl  nil«,'^ 
wrilctr  ix  of  the  <)]>iuiuu  that  it  migbl  not  to  be  atlenpted  nSixt  ibi 
thirtti'lh  or  fortiiUi  y«ar  iff  agi-,  thuuj;))  it  iiiny  »0Ri«timiea  be  dona  irilh 
Kafoiy  ut  even  u  Utttr  |>cri^>d.   The  dii^msvil  antgii,  (?zint«<l  fur  tb*  tia*. 
in  tlifl  eockela  of  the  t««(h,  does  Dot  to  muJily  aubiidc  at  a  lotvr  kg«; 
gnd  it  lifts  iu  some  iiutaoon  beco  kaovo  (o  nt-ult  to  llic  looMoing  ni 
iiltiniikie  loM  of  the  ot:gaii8.   la  onecavowliicl)  rume  utitlcr  Uteobttnfr 
tiou  of  the  author,  tli«  iuflaniraation  cxieuded  to  tho  liuingmctnbimiM 
of  the  pulp,  cauaiii);  ibeir  dieorKoniiatioD,  aud  Ibe  coii«!<}ueDt  dealli  of 
the  tooth. 

The  prevure  ou^it  tievor  to  bo  too  ovtJveiy  ext.-rt«<l ;  it  vbouM  l<e 
{Tadtiid  aiid  coiwouit.  Pn>iii  foiir  to  »ovcu  days  urv  (»uully  n(|uin:d 
for  llic  wrpnralion  of  two  tralh  snfficiontly  for  tJi«  mowtral  of  th«  <!»■ 
eayed  part  iiinl  the  introducilon  of  n  lilliug.  AfVr  thry  liara  been 
Mpamtod  in  this  way.  they  should  be  kept  afwrt,  vitUuut  any  incrwap 
of  prmniro,  uutil  the  6oreiif&<  in  tli«  sockvts  ehall  have  flubeided,  liefure 
luiy  furtder  stops  are  taken  in  the  oin-mtion.  Only  titu  loetk  •boold 
be  sepantlcd  in  the  front  port  of  the  mouth,  iu  ilti-  miuiu  jaw,  at  tkt 
snme  time. 

Tlie  pressure  la  usually  made  by  introducing,  brtwem  th«  prownaof 
lira  teedi,  ii  Ibiii  veitgi^  of  ni(^  wnud,  a  pirec  of  India-rublxrr,  tape,  a 
little  raw  cottuQ  or  Ugntums  rcplncini;  the  tirst-namod  subMoDCOa  every 
day  or  tiro  with  thicker  piecM.  The  writer  jtrefen  India-rubber  lo 
any  otliLT  HnUtauce  be  biu  employed  for  the  pur]Kit>c;  hut  t)i«  object 
may  tn-  rvixlily  attained  with  other  RulMtaocet.  While  many  preftr 
gnulniil  pre»»ur<>  in  separating  Itvih,  there  are  others,  nho,  on  aceooot 
of  eeonuniy  of  time,  consider  it  better  for  tho  eeparatioo  to  be  made  at 
onov,  and  not  prolon^d  thmugh  Howral  daya.  It  is  also  uigtd  thai 
tbo  iratient  sutTm  lite,  nii'l  ihsit  tl>ere  »  nl.xu  lem  danger  to  ibi  teetb, 
in  rapit)  separatiuu  ilian  where  tills  procend  is  gradnal.  The  degraa  of 
pressure,  and  the  mirllindbv  which  thoscparnliim  t«  to  beaooomplblMd. 
ahoubl,  however,  be  i)clerniine<l  by  tho  fusii-ptibilily  of  tlie  partt  10 
inflam  Dint  ion.  Thf  operaliitn  of  mpiilly  sppRraiinR  the  teeth  cnnsists 
in  the  uw!  i.f  two  wedsea  of  fine  prnined  wooil,  either  orBiijfe  or  box 
wood.  Tlie  finft  wedge  in  fon-eil  brtwucn  the  necks  of  the  teeth,  eaie 
being  taken  not  to  lucerati-  the  j^um.  while  the  eenind  wedj^  wlufh 
lapcm  more  than  the  RnX,  in  ttiKcrted  between  the  points  of  the  teeth, 
the  wetlges  being  driven  alternately  by  melbtt  force,  until  suffideut 
MSCO  is  obtained,  when  the  second  wedge  is  remond.  Very  great  care 


riTthlSa    TEETH. 


S13 


ttiould  bo  exercised  in  driving  tbe  wcocd  wed^'e  between  tW  pninta  of 
L  lfa«  tveUi,  un  acoouDl  of  Oin  furoe  exeried  by  it     Tbi»  i)n<cri|)(ioii  ap- 
f  |itiM  to  t]ll^  frunl  teeiii,  as  it  it  not  sdviaable  tu  uttcnipt  tlic  eqwnitiaa 
of  the  mular  teetb  in  tbiA  manner. 

But  wbctlMir  the  teetb  lie  »cjiarated  with  m  file  or  by  pi!««tire,  tbe 
fpnce  ehuuld  be  aullieiealiy  wide  to  enable  the  dentj^t  to  operate  vilh 
,  othi'MviiU',  ii  will  be  iinjMRoJble  to  kidovo  tbo  caries  Aod  till  the 
etb  in  a  proper  Duuiocr. 

Pw.  81. 


Ftoieffinp  CavUim  from  ifimtiire. — The  finrt  *tcp  in  this  opnstion 
in  ti)  wijK  the  inucvu«  mcmbrnne,  covuring  thv  parte  about  the  tooth  to 
h«  61led,  perfectly  dn*,  n» 

well  a»    the   mouth  of  lli.^        ^_^  Fw.  8S. 

duct  of  tlip  iicamt  wiliriirv 
glnod,  from  which  salirit 
may  fliiw  in  such  a  manner 
lu  til  iiili-rfcnt  with  the  ojht- 
Bthm  of  filling  tho-  oiviir. 
Over  dtp  inmith  of  the  duct, 
»  mil  of  bibulou*  piificr  it 
plwMxl,  u]>oii  u'hich  rv«l«  one 
part  of  a  uapkin,  which  \s 
I  arrsu^red  about  tbe  tooth 

(o  [iruveiil  tbe  iniieu.-i  .■».■- 
'erelMMU  from   reaching  the 
cavity.    The  na]>kin  iii  held 

piticc  liy  the  thumb  and 
ngeni  of  the  left  hniid. 
The  remaining  portion  of 
the  luipkin  can  be  used  lo 
prevent  the  breath  from 
comioK  iu  contact  witli  tbe 
nuKtrial  u»ed  for  SUin)i;,  a» 
veil  aa  the  cavity.  When 
Uii«  if  am-om[ilUlH.>d,  tin: 
earity  is  driol,  a»  hereafter 
dcwribcd,  and  u  then  r»uly 
li>r  the  filling.    Much  more 
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tliflicuIlT  ia  mel  with  in  protecting  cttviti«B  in  the  inferior  Uotli  Fmn 
uiuioture  thau  in  the  cace  of  the  superior,  and  variou*  apjiliuiua  bv 
been  devised  to  overcome  it. 

f^g  g0_  The  commoR  nilivn  pomp  (Tip 

84)  ii  tucal  tu  rrjuove  (he  hOIt*  u 
il  aooumulatai  in  the  lower  part  if 
the  luoiitli,  and  oouusta  of  n  ^«B 
tul>e  with  an  elaatie  btilb. 

Fig.  85  repnsmtB  a  very  supctiof 
Hiilivit  pump. 

.1,  bottle  or  reservoir.    C,  chrnp* 
fiiniislied  at  iti  npper  nod   Uinrr 
ends  with  nght  ueti  pine,  E,  F,  to 
>vcui«  ittolheupb<^st«ryof  ncliair. 
so  that  it  caonot  be  deta^bed  bv  any 
sccidenlal  Ibruc.     When    need,  ibis 
hard  rubber  n)outb-tub«,  /,  u  h«l<t 
ill  thu  mouth  hy  one  linud  of  tlie 
palieiil,  and   ibe  bulb.  A',  iu  tba 
other.      Wheuerer  saliva  occuinn- 
tatefl,   the  patii-'Dt  prctsni  the  bulb, 
and  the  saltva  flows  into  tlie  rcNT- 
voir. 

The  rcKirvoir  is  emjjti»l  bjr 
serening  itd  cap,  B, 

The  bulb  is  cnvcrol  irilh 
lenlber.  Its  vnlvun  un  of  h*td 
robber,  nnd  operate  well  in  any 
ponition.  As  tlii^y  operati'i  iu  the 
fli'r  only,  they  never  dog  or  beconi« 
deranged  by  ('nntncl  with  tlte  naliva. 

The  mouth  tube  ia  of  bard  rub- 
ber, and  the  apparatus  requires  do 
can  boyotid  occational  wubing. 

Kig.  86  repmcnt*  Dibble  a  uliva 
pump,  n-ith  thi'  ultaehiueut  of  Dr. 
B.  F.  Arrington,  which  aet«  also  i 
a  gpeciiliira,  or  to«gu»^oldcr. 

The  ubjecrt  of  thi*  inxuument 
to  laeilitate  the  o]i«ration  of  filling 
teeth  of  the  lower  jaw  by  keeping 
the  mouth  Dree  from  saliva,  and  m  a 
mcftiu  of  holding  the  tongue  nway 
from  the  teetb ;  alio, «  means 
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•up[ninib$  iImi  uppor  jnw,  aud  eo  msiiting  the  moHrlw  whtcli  keep  Uw 

lunulli  ii|n'u,  tlic  u[ipli<Tutiuii  uf  whk-h  will  be  readily  untknlood  tfita 

tbr  illiutniti'iii.    Thurv  iirv  two  mou ill- pieces,  oDu  lor  Uie  right  u<Iu, 

anil  i)Da  for  Itio  Ivft  ndu  of  tho  BUHith. 

Vnri'KiB  appliances  are  alao  in  um  for  keeping  ibe  jatr*  aptut, 

pnsHini;      away      itiw 

cheek,    and    hol<liiig 

down  ih«  longufl. 
Fig.  HI  npNHBM 

an  (nMnttnent  of  Uiia 

kind,  inTflDted  by  C 

C  Tbomna,  of  Louliti- 

aoa.      It  ODDflisbi  nf 

two  gniovod  plaUi  to 

nthiiit  tl»c  tnotnr  tMtli, 

wWu:U   may   be  sepa- 

nird  iir  hniuylit  U>- 

felhvr  by  a  screw  working  i»  a  rylioder.     Around  tlie  cylinder  are 

l«a  collnnt,  nhit^h  <-nu  be  tightened  by  oct  aervu'it ;  to  tlte  lower  is 

kklilcn-d  a  nxl  on  wliii-li  oiovea  a  ring  holding  a  liaiid-»ha|)ed  longiio- 

kilihir :  lo  Uio  upper  i»  altavhed  a  higlily  iwlithed  uval  ouu4;ave  plute, 

caniiect«d   with   tho  »haft  by  a  Pia  88 

hall  and  •ucket-ji>iril ;  ifae  abaft 

itMlf  ia  oijMble  of  extciu.ion  by 

a  raehot  moveinctit.  The  tiivtru- 
tnrtit  ia  iflg«>niuuHly  ciMilrivod,  so 
that  tu  taiTitml  iiarts  can  be 
movvd  iu  aiiy  rc<iuircd  direction 
mml  cxlcDL  Iu  appticstion  is 
obTious:  It  open*  tlic  moulh, 
Iterpa  tho  bwgue  and  check  out 
uf  t)te  way.  and  the  uval  mirror 
tbntwi  light  on  tlie  cavity. 

Pig.  W  reprtM«nta  an  excellent 

tongur   and  duel  ooraprewor — 

Unwe*  InMtmmeDl    oioclifted   by 

Dr.  P.  X.  Smith.    Bv  its  use,  the 

tnngae  may  be  rIaivijK-iI  down  in 

place  and  ke[it  in  |MN>i(loii  ax  long 

a*  desirrd.     Tim  (ubliiigtial  and   nihmAxilUry  ducU   ntny  bo  very 

i-dn-tiinlly  rloM'i)  by  pladng  uptm  ibvm  ndU  or  |Hidi>  of  hitMiloiu  or 
Jfimve   p«|>er  bcftiro   applying    tho  compreen:  a  pad  of  paper   nr  a 
in  nh'nild  Im  |ilii'-4-d  on  ihc  t'nit:')'-  bofbr*  adjusting  thp  iDstnimcnt. 
I  of  it  is  a  relief  lo  {Mtienu  ratlier  than  «  diaoomfort,  boltUog 


Uiit  tooguft  dDtirely  mit  uf  tim  w«y  iliiring  an  operation,  witUnot  i 
ijuinng  n  rotiHtwit  HTurt  an  timtr  \mrU 

Fur  oot?  ul'  th«  must  Rimple,  yut  v0l-cii\'e  sppliKDOo*  for  coat 
Uie  How  uf  («livn,  hii')  {irutt-cliiig  cavtt!v«  iWiui  motfttore,  we  an  in- 
debted to  Dr.  S.  C  tiurnum.     It  <»;ii«»l«  of  Dotliing  more  than  n  lliiii 
•beet  ur  India- rublwr,  o1  good  quality,  that  it  aay  [hmmob  raScteiit 
ulri'iigth  «ud  not  tear  ea«Uy,  and  of  a  tliivkneat  double  that  of  buC 

Some  dUuuiue  fVom  tbo  cdg«  »f  the  ahcct,  which  b  fW>m  four  to 
<^glit  iiidiM  •quHre,  oti«,  (wo.  Of  more  IiuIm  an;  mailc  thro(i|:h  vhich 
tint  CfOwiM  of  the  tenth  an  puMod,  when  it »  HppliMl  to  the  tuuuib. 

Tlic  bolt*  madti  in  the  rubber  »lioold  be  about  mi«-tea(h  anuillcr  ia 
dUuK'ttir  ilinu  the  ueclu  of  the  teeth  tliej  are  to  erabraLv.  It  i* 
'bfttifr  in  111)  nuca  to  make  teren]  of  thoe  holes  iii  the  Aert  in  unkr 
to  iiK'liidu  witiiiit  tbu  coficr-dam,  furnitn)  wheu  tliv  cheet  i*  in  pwilion, 
tile  crowns  of  the  loetli  adjoining  (beonciu  irhicli  the  mvily  to  be  filhwl 
in  HttitnU-d.  Wtivn  l}ic  cruwii«  of  thu  teeth  approxiiuatc  clowly,  the 
hulcfl  should  be  made  uboul  ono-vightli  of  an  iuch  ajarr ;  if  aooie 
apace  exi^U  between  the  cnwua,  the  helce  may  he  made  ai  a  greater 
dialanre  from  each  oilier.  These  huten  may  be  drtned  in  the  rubber 
ij  mtiuw  of  *  naall  chi«vl-G<Ig«<)  punch,  or  by  kuruing  with  a  heated 
'  teHrumeiit. 

Tlic  rubbor,  tliuR  prepared,  ia  carried  between  the  leeih  hr  either  a 
tliiu,  Silt  >iurni«ber,  or,  wliiuh  is  better,  by  waxed  flo»  silk,  and  the 
margins  of  the  holes  prated  grncly  under  the  free  edgiw  of  the  gums 
in  the  directiun  of  the  njuU'  of  thr  twrth.  In  wjnn-  cam*  il  may  be 
necessary  to  .tec^un;  the«c  innrgins  to  the  itecka  of  tlie  m*lh  by  lociuis 
of  wa.v^il  Hon*  silk  li<;d  around  them. 

&evi;ru1  other  simple  appliaucee  are  in  tiite  to  protect  cavities  from 
moisture,  eueh  as  wooden  wedjrea  forced  between  the  necks  of  the 
teeth,  nnd  vaxed  cord  surrouudiu;;  the  tontli  in  which  tlic  cavity  is 
Hitliatt^l,  and  j)aa«in>:  loan  adjoining  tooth;  aW  n  l<aiid  of  ruMier 
cut  from  tuliing,  whieli  in  pliurcil  high  up  on  the  net^k  of  the  tonlh  and 
then  carried  annind  on  adjoining  one.  Two  of  tfawe  bands,  Mlhigta 
opposite  <!ireciii>n»,  am^wer  better  than  a  single  one,  and  in  many  cmc* 
elfecluaily  prulect  ihe  cuvity  from  moUture. 

Dryitii)  Cbi^iV.— After  every  particle  of  de>composcd  dentine  has 
been  removed,  the  cavity  should  be  thoronghly  cleaiueil  Wfure  the 
tiUiug  is  introduced.  This  may  be  done  by  6nl  injecting  tepid  water 
into  it  with  a  properly  constructed  syriiiKe,  and  aftem'ard  wiping  it 
dry  with  a  small  lock  of  raw  cotton  fixed  upon  the  point  of  a  pn>b« 
or  excavator ;  or  the  cavity  may,  in  the  firAt  place,  be  wiped  with  a 
UlUu  ran  cotton  moistened  witli  water,  and  afl^rward  with  dry  cotton. 
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The  application  of  the  cotton  ahould  be  foHoved  by  that  of  bibulous 
paper,  made  ezprewly  fur  the  purpose,  and  having  a  very  loose,  ab- 
■orbeot  texture,  and  folded  for  convenience  in  the  form  of  a  i-upe,  from 
which  the  moistened  end  can  be  torn  after  each  insertion.  Tissue  or 
bibulous  paper  abeorbs  moisture  more  readily  than  cotton.  The  ab- 
sorbing qualities  of  cotton,  however,  may  be  increased  by  boiling  it 
for  fifteen  or  twenty  miuutea  in  a  tolerably  strong  alkaline  solution ; 
this  done,  it  should  be  thoroughly  washed  and  dried  before  using;  or 
by  saturating  it  in  sulphuric  ether  to  remove  the  natural  oil.  Several 
materials  have  been  of  late  years  used  in  drying  cavities,  Fuch  as  pre- 
pared flax,  fine  and  white,  with  a  long  absorbent  fibre,  and  prepared 
^Mink.  It  is  desirable  that  the  cavity  should  be  perfectly  dry  before 
the  filling  is  introduced. 


IKSTRUHENIB  FOR   INTRODDCINO  OOLD. 

For  introducing  and  consolidating  non-adhesive  gold  foil,  a  numlier 
of  instruments  are  required,  which  should  be  sufficiently  strong  to 
resist  any  amount  of  pressure  the  dentist  can  safely  exert  in  the  opera- 
tion. They  should  have  round  or  octagonal  handles,  large  enough  to 
prevent  the  liability  of  being  broken  and  to  enable  him  to  grasp  them 
firmly.  Their  paints  should  vary  in  size,  though  none  should  be  very 
large.  Several  should  be  straight,  but  for  the  most  part  they  require 
to  be  curved  —  some  very  slightly,  others  forming  with  the  shaft  of 
the  instrument  an  angle  of  ninety  degrees.  Fig.  89  reprceents  a  set  of 
small  pointed  hand  pluggen*.  For  other  forms,  the  reader  is  referred 
to  the  chapter  on  "  Filling  Individual  Cavities." 


I     I 
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Plugging  instruments  as  received  from  the  instrumpnt  ninkprr:  have 
usually  a  temper  which  will  not  permit  them  to  be  bent.  It  will  add, 
we  think,  greatly  to  the  value  of  the  instrument,  if  the  practice  of  Dr. 
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Ma^nard  were  more  generally  lulopted.  He  gives  to  the  extreoM 
poiot  a  hard  temper  (straw  color)  to  prevent  it  from  wearing ;  for  a 
little  diBtaace,  say  one  to  three-quarters  of  an  inch,  a  spring  temper 
IB  given  (purple  or  blue  color)  to  insure  strength  when  the  shape  is 
delicate ;  the  rest  of  the  instrument  is  left  soft,  so  as  to  admit  of  being 
bent  (with  pUera)  in  the  direction  best  suited  for  that  particular  point 
in  any  given  operation. 

Most  of  them  should  have  a  slim  wedge-shape;  some,  however, both 
of  the  straight  and  curved  instruments,  should  have  blunt  serrated 
points,  and  a  few  should  have  highly  polished  oval  points,  for  finishing 
the  surface  of  fillings.  Formerly,  most  dentists  employed  for  intro- 
ducing and  consolidating  the  gold  simple  bIunt-point«d  pluggers;  but 
it  is  impossible  with  such  instruments  to  make  a  filling  as  firm  and 
solid  as  it  should  be  for  the  perfect  preservation  of  a  tooth,  especially 
if  the  cavity  is  large.  From  one-fourth  to  one-half  more  gold  can 
be  introduced  into  a  tolerably  large  cavity  with  a  wedge-pointed  than 
with  a  blunt-pointed  instrument. 


Fio.  90. 
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The  »dM  of  die  weclg«-poinl«i  pluggors  Hhould  be  left  a  little  rou^b, 
for  ific  pur|>oee  of  preventing  theia  from  dilting  the  ([old;  Mid  there 
sliauld  be  two  or  llirec  small  nottlu's  GM  &cTOt»  tlieir  edges.  Whwi 
thus  prepared,  tlie  gold  c-au  be  mure  perfectly  controlled  mai  more 
revlilj:  LtinrevMl  to  tlie  Imttoin  of  thn  cuvily  Uuui  rrilh  nmootlicr- 
vdgtfi  in^lnimcnt:!.  Thv  blunt- pointed  instrurombt,  or  thosi;  luod  tor 
condeosinj*  the  extruding  extremities  of  the  folds  of  gold,  should,  as 
before  stated,  have  serrated  pointe,  that  the  surface  of  the  metal  uinjr 
be  Ihoroughljr  con.<U)li  dated. 

This  general  dotcnpttmi  will  MCrve  to  convey  B  tiiteraldy  eorreet 
idea  of  tJie  kind  of  instruinenbt  required  for  the  operation;  hut  no 
two  dentiato  have  their  filling  instruments  precisely  alike;  each  haa 
them  constructed  in  such  a  way  as  he  thinks  will  enable  him  to 
apply  them  moel  easily  and  effidently  to  the  various  parts  of  a 
tooth  which  may  require  filling. 

InKtrumrntM  having  vcrnitod  points  are  reijnin'd  for  flllinff  teeth 
irith  rry^tAl  or  Nponge  gold,  nod  with  nilhtwvc  golil  fi>il. 

Fig.  90  represents  a  number  of  small  points  suitable  for  untug  tlie 
adhesive  forms  of  gold.  For  other  forms  of  points,  the  re-iuhir  is  re- 
ferred to  the  illustrations  rcpreeonUng  the  points  of  mnllet  pluggenu 

pm.  n. 


Fig.  91  reprcMmts  a  pair  nf  iniroducing  or  plugging  pliers  for  taking 
up  pieces  of  gold  and  pladng  tliem  in  tlie  cavity,  lliis  iudlrumenl  is 
indispensable  in  using  adhesive  gold  full,  and  aluo  the  non-adbeaive  ia 
the  form  of  cylinders ;  for  carrying  cylindera  to  their  proper  position 
ia  the  cavity,  the  points  are  not  Mrratcd  as  in  the  cut 


XAjmcH  OF  riterARixo,  istkoiktisg,  amd  t:ONHOUt>ATiKQ  GOLD 

A!(D   riMHItlXO   THE  SCBFACE  OP  TRE  FII.LINO. 

Kon-Atlkerir«  Goid  FotV.  — The  operator,  being  provided  with  the 
oeooffiaty  iitstruments.  should  cut  this  form  of  gold,  with  a  pair  of 
Kiason,  into  strips  Irom  half  an  iuch  to  an  inch  wide.  l-:n<-h  of  these 
dwuld  be  loosely  rolled  or  folded  together  lenglbwiM-,  iind  after  the 
cavity  has  l>ee»  properly  ('leaiwed  and  <irie<l,  the  rml  of  une  nhould 
be  Introdnced  an<l  carried  to  the  bottom  of  the  cavity,  nith  a  straight 
or  curved  wedgc-pointod  instrument;  the  roll  on  the  oiitaidu  vhould 
thtn  be  folded  on  the  part  first  inserted.    The  folding  should  be  com* 


iiM]Qc<'«l  on  on««do  ofthontvity,  ftrnl  Utv  inocr  eadofeadi  fold 
t»  the  buttotu,  tlici  outer  cjcteiiilin^  uearly  a  twelflh  or  on  right))  of 
luch  ou  tli«  (Mitoiilc  of  the  orifice  ;  ihiu,  f'uld  iitUir  fold  it  mr^^nttA, 
until  no  inori'  aia,  la  lliw  inaniiitr,  bo  Turci-d  into  the  cavity.     Ibvitg 
|>r'>ov<<doJ  tliiu  tar  iti  tlm  <iiicnilt»ii,  iJie  iniitrumvnt  >hi>uld  Iw  tuitti 
through  Uio  GMitrc  of  Uio  filling,  and  tbc  gold  6ntilj  {iroand  ogiiM 
Um  walls  of  tliu  vuvity.    Tho  vjicning  ihi»  mailv  ehonld  be  filkdio 
Ute  manner  as  lirat  <lcKrib«d,  nm)  lbi»  tiniu  it  should  bo  {i«i'li«d  a 
BS  tightly  u  poenklo.    Thi«  i)on«,  the  openuor  should  ciid«ava(  to 
force  *  small  H-M!gi>-potnl4:d  inslrumciit  in  the  centre  of  the  Bllin^ 
until  he  litis  tried  everjr  part  of  the  plug:   filling,  as  he  proceed*, 
every  oiicning  which  he  makM,  »nd  oxoTling,  id  the  packing  of  iht 
gold,  all  llio  pressure  which  he  can  apply,  without  endotigoring  iba 
tooth.     If  one  roll  or  fold  of  gold  is  not  enough,  he  »hi>ul>l  take 
aiioth'-r  ami  another,  until  tlic  carity  is  thoroughly  fUli-d.     Whta  ikt 
wulU  of  u  ravily  are  fmil,  it  is  the  practice  of  »umc  opi-raton  to 
intnxluoc  tlio  gnM  rather  loosely,  and  to  depend  upoo  surfium  coo- 
densing  to   obtain    the   necwwry  solidity.     Hut  it  is  better  to  wtll 
condense  erery  fold  immediately  alter  it  is  curried  to  its  proper  plaei 
ID  the  cavity ;  such  condawng  will  often  render  tli«  use  of  the  wcdgs- 
shaped  iustniincnt  unncr^ssary. 

The  advaiiui;{e  to  be  derived  IVotn  introducing  Ihe  gold  In  this  mu- 
ncr  is  obviotis.  Uy  extending  the  folds  from  tlie  orifice  to  llie  bnUotn 
of  the  cavity,  (ho  liubility  of  the  goM  to  crumble  and  come  out  iJ 
effectually  prevented ;  while  by  introducing  it  with  a  wedge- |M>inivi] 
instrument,  it  may  bo  carried  intn  all  the  depreiwiiinii  of  the  walls  of 
the  cnvity,  and  rendered  nltogi'ther  more  solid  than  it  could  otherwise 
be  made.  Tlie  pliancy  and  a')h<M%'cnces  of  the  gold  may  be  im-reoMtl 
by  slightly  wamiiug  in  the  flame  of  a  spirit  lamp,  after  it  hod  been 
node  into  rolls  or  folds. 

AAcr  the  cavity  baa  been  completely  filled,  every  [torlion  of  the  pro- 
jecting part  of  the  pild  roust  be  thoroughly  coosolidnted,  Ixforp  it  is 
nlluwi'il  to  biic'ome  wet,  either  with  a  small  blunt-pointed  inKiruroent, 
straight  or  curved  as  may  he  inu«t  convenient ;  or,  if  the  filling  ia  in  the 
approximal  side  of  a  tooth,  it  may  he  comprcxM-d  with  the  angle  of  the 
point  of  ibe  plnp^KCr,  making  the  adjoining  organ  1u  n  slight  extent  a 
kind  of  fuliTum  for  the  instrument.  After  the  filling  has  Iteeu  thus 
consolidated,  as  lung  as  it  can  bo  made  to  yield  in  the  Icasi  to  the 
pr«*sure  of  the  ii^Irument^  the  protruding  parts  may  be  scrafwdor 
filed  olf,  down  f)  the  tooth,  so  as  to  firm  u  smooth,  uniform,  grntly 
swelling  or  perfi'ctly  fiat  xurface.  Fik.  (>I>  n'prwientK  a  numhiT  of 
finishing  (ilc«.  If  in  this  part  of  thi>  operation  any  portion  of  the  gold 
aliould  crumble  or  bo  dislodged,  vhioh  it  vrill  not  do  if  it  boa  been 
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properly  introduced  and  conealidated,  the  injury  may  be  repaired  by 
making  in  the  part  of  the  plug,  where  it  has  occurred,  an  opening,  and 
filling  it,  or  by  the  removal  of  the  whole  of  the  filling  and  the  intro- 
duction of  another.  If  any  portions  of  the  gold  have  been  forced  over 
the  edge  of  the  orifice  of  the  cavity,  they  ehuuld  be  carefully  removed, 
either  with  a  file  or  eharp-pointed  cutting  iustrument  suited  to  the  pur- 
pose. This  precaution  should  never  be  neglected,  especially  when  the 
filling  is  in  the  approxiiULtl  surfuce  of  a  tooth,  wliere  a  portion  of  the 
gold  is  very  liable  to  be  forced  up  or  down  upon  the  neck,  and  under 
the  gum. 

Cylinder  Filling. — The  method  of  filling  cavities  with  non-adhesive 
gold  foil  in  the  form  of  cylinders  is  a  favorite  one  with  many  opera 
tors,  and  is  in  some  cases  preferable  to  that  of  the  fold  or  rope,  inaa 
much  aa  the  gold  in  the  cylinder  form  can  be  more  rapidly  introduced 
and  condensed.  A  coromon  method  of  preparing  these  cylinders  is  to 
fold  lengthwide,  in  the  form  of  a  ribbon,  either  the  third,  half,  or  whole 
of  a  leaf  of  No.  4  or  6  gold  foil ;  the  width  of  the  ribbon  determines 
the  length  of  the  cylinders.  One  end  of  llits  ribbon  is  then  held  between 
the  thumb  and  index  finger  of  the  left  hand  and  wound  upon  a  thren- 
or  fijur-sided  broach  until  the  c}-linder  thus  formed  is  of  the  size  desired, 
when  the  remaining  portion  of  ribbon  is  torn  ofi! 

The  cylinders  ehould  be  a  little  longer  than  the  cavity  ia  deep,  in 
order  to  allow  for  surface  condensing.  The  density  of  the  cylinders 
depends  upon  the  firmness  with  wliich  the  ribbon  is  wound  upon  th3 
broach;  by  winding  it  loosely  upon  the  broach  soft  cylinders  are 
formed,  to  be  placed  in  contact  with  the  walls  of  tlic  cavity,  while  the 
hard  cylinders  made  by  firmer  winding  are  introduced  inside  of  the 
soft,  and  form  the  centre  of  the  filling.  Difil'rent  forms  ns  well  as  sizes 
of  cylinders  are  necessary  in  every  case,  ooiie-shuped  as  well  as  the 
true  cylindrical.  The  cone-shaped  cylinders  are  useful  where  there  is 
on  under-cutting,  and  also  for  completing  the  introduction  of  the 
gold. 

These  cone-shaped  cylinders  are  formed  by  winding  the  ribbon  back 
from  the  point  of  the  broach,  which  should  taper  slightly  in  order  that 
the  cylinder  when  completed  may  be  easily  detached. 

For  placing  the  cylinders  into  their  proper  plat^es  in  the  cavity,  the 
intrwiueiug  pliers  are  necessary,  which  have  smooth  points  bent  at 
such  an  angle  as  will  permit  of  their  being  used,  when  closed,  an  a 
condensing  point. 

The  cavity  being  prepared  for  the  gold  and  properly  protected  from 

mui.tture,  one  of  the  soft  cylinders  is  carried  into  it  with  the  pliers  and 

ulaced  in  such  a  position  that  one  end  rests  on  the  bottom  and  the 

other  protrudes  from  the  orifice.     Pressure  in  the  direction  oi  the  wall 
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■gsiii«t  wliicli  tiic  cyliailer  re»lB  i«  tima  mode  with  the  closed  pob 
of  the  pliers,  a»<l  ufl^rwnril  with  »  condensing  instrumeui  hitvtn;; 
eitlier  a  Binooth  w«ilgriiha[H-il  point  or,  with  what  a  better,  a  wrrntpd 
point,  such  m  are  represented  in  Fig,  93.  When  the  first  cylinder 
introduced  has  been  well  condensed  n^iiiat  oue  of  the  walls  of  the 
cavity,  otiicrs  are  inirfHlueed  and  coitdeu-'icid  in  micccfvion  uutil  tli^ne 
walls  are  covered  by  the  wft  cylinders.  The  hard  cylinders  are  ihcq^j 
di«poi*ed  mund  the  cavity  iii  the  Eaiao  manner  as  the  soft  ou«^  until  it 
diminishes  m  much  ug  to  render  it  necwwarj-  to  form  a  cavity  in  the 
centre  of  the  i;i>ld  already  introduced,  by  meaOB  of  a  Hinooth  wed^e- 
abaped  instruntenl,  such  aa  is  represented  in  Fig.  i^Z.    Th«  cavity 

Fig    52. 


formed  by  this  instrument  i*  then  filled  with  a  small  dense  cylinder, 
and  HUceessive  openitijis  are  ihiw  made  aod  filled  until  no  more  gold 
can  be  introduced,  wluii  ilm  protruding  widn  of  the  cyliudcn  nn  con- 
densed by  preasuro  applivil  in  th«  direction  of  the  bottom  of  ih«  mvity. 
The  mrfiiGc  of  the  filling  u  thoa  finished  In  the  manner  to  be  decvribed 
hereafter. 

Wb«!ii  thn  cavity  i*  of  considerable  di>pih  and  small  in  diameter,  or 
the  bottom  t»  uneven,  pclleta  of  gold  luny  be  introduced  and  condensed  ' 
upon  the  bottom  unUl  the  pAvity  \»  about  one-third  fiUwl.  By  thil? 
method  the  goW  ia  betlw  adapted  to  the  bottom  of  tlie  cavity  than  hy 
placing  the  cntU  of  the  cylinders  upon  an  nueven  nirfaint.  Thcmrfaco 
condenHinK  of  cylinder  fiUinaia  xhouli)  be  mndv  with  iMaatl-pointed 
condensing  instrument*,  and  any  opening  it  is  possible  to  malce  with 
them  he  filled  with  ttmall  dense  oviindera. 

Stdmm'A  jWrtAorf  of  Oilindn-  J^/ttny.— The  following  i*  Dr.  W.  G. 
Redman's  description  of  hix  method  of  preparing  and  introdnHnp'  non- 
■dhwive  gold  foil  in  the  form  of  cylinden,  which  difiera  from  the  one 
before  described : 

"  The  inolnimfiitsnecPisnry  for  preparing  the  cylinden)  by  this  method 
CODtint  of  half  A  don'.n  of  st<>i'l  rods  nix  EdrIio*  long,  and  of  the  follow- 
ing taxes :  Noe.  2,  4,  8, 8, 10. 12,  White's  burr  gage  plate,  and  a  »bort, 
fine,  tapering  broach. 

"  For  introducing  the  cylindere,  a  pair  of  introducing  pliers  having  ' 
points  serrated  upon  the  inside,  arc  ncceiwary,  and  for  lateral  condcns- 
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idg,  while  iotroducing  the  cylinders,  a  oarrow  foot  instrutneDt  lightly 
serrated  by  means  of  a  fine  file,  the  Berrations  being  rubbed  down  with 
emery  paper,  together  with  several  sharp-pointed,  uone-ehaped  inetru- 
ments  for  examining,  and,  if  necessary,  piercing  the  filling  for  the 
introduction  of  more  gold  before  commencing  the  surface  condenBing. 
This  instrument  b  represented  in  Fig.  92. 

"  For  Burfjice  condensing  in  crown  cavities,  after  all  the  cylinders  are 
introduced,  instruments  with  large  and  deeply  serrated  points  are 
necessary,  which  are  to  be  followed  by  smaller  ones  with  points  shaped 
and  serrated  like  an  ordinary  burr  drill. 

"For  approsimal  surface  cavities,  a  thin,  flat,  serrated  condensing 
instrument,  such  as  is  represented  in  Fig.  93,  is  necessary,  together 
with  a  small,  square,  wedge-shaped  instrument,  and  ordinary  right  and 
left  condensers," 

Fig.  93  representA  a  complete  set  of  Redman's  instruments. 


Fio.  93. 
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"Preparation  of  the  Cylinders.  It  is  seldom  necessary  that  a  cylinder 
should  contain  more  than  one-third  of  a  sheet  of  No.  3  gold  foil.  Any 
number  of  small  cylinders  prepared  by  this  method  may  be  placed  side 
by  side,  and  condensed  by  lateral  pressure  more  readily  than  the  same 
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quwiUtjr  of  gold  could  lie,  if  formed  into  bat  oo«  rrlinder.    Snill 
cyliodora  cua  alw  bu  ad^pUid  to  the  wkIIa  uf  the  avhr  mui.-li  Uiw 
titan  long  onea.    The  gold  Croui  wliich  llicy  uro  fonuod  aboiild  btu 
etiftand  tougli  lu  it  traii  bu  miiuurnvturvd,  aiid  doe*  not  reiiuJreioU 
reanncaled  diber  iii  (liu  leaf  riliboii  or  cyliad^tr.     In  iinfiariig  t)w 
ribbon,  a  leaf  of  gold  u  cut  into  tbrvr  |iiovc»,  ra<cb  of  « hidi  I*  lolM 
diagonally  on  a  M«cl  rod,  rlio  diameter  of  whivli  eUould  be  tbr  nnitu 
the  dcjithof  Ibe  cavit}- lo  be  Gll(<il.     Tbe  rod  b  witlidrairn  frum  tk 
cvliixli-r  by  iiaasiu^  the  lluiiub  aad  forefinger gniduiilly  lo  the  frfutDd, 
■till  Kiveming  tbe  tuorctu«nt  of  Lbe  rod  in  winding  tbe  gold  about  it 
Tlie  long  cylinder  tboa  formed,  and  Iteld  betircen  tbo  timmb  ami  fun- 
flager,  is  now  rolled,  witliout  being  flattvti«d  prcrioaiiy,  on  a  rodcfi 
site  n&:e»)ATy  to  give  a  projK^r  K-titfih  to  tbe  Aoiall  cylinder  it  iitdeHKd 
to  make.    A3  aoou  aa  lbe  cyHrnItT  id  wiiltdrawn  from  tJte  rml,  itii 
prvmvd  slightly  bet<Te<:n  the  thuirib  and  forefinger  iu  onler  to  gin  it 
an  ovii]  form,  and  also  to  jin-vcnt  iu  unfolding.     To  IbnD  antOtr 
rylinilcrx,  1I10  riblxH)  i^  ctil  iiilo  Micb  K-tigllw  a*  uro  Uec««Miry  to  nuke 
thfl  siu'  dvsir»l.    8i>nM)  of  iho  cyliiidoreRhould  Ih> den»a  onovgb  lo  [w^ 
mil  of  thi'ir  being  forttrd  int'i  their  plarae  wlico  il)«iiuirodueli»n  of  tbe 
gold  is  iivarly  c<im]>l<-t<:d.  Di-nni  cylinders  may  ho  mn^lc  fn^rn  ttioonl 
lunti  by  bending  the  t\t\v>  logolhcr  with  thv  intruilueing  pliers,  orlif 
the  ranimon  tnclbod  of  folding  tbe  ribbon  aod  vinding  it  tightly  oca  . 
broach.  f 

"  Prpparation  of  Canly.  The  walla  ahould  be  as  nearly  pe^ 
pondiciilar  aa  powibte,  and  without  mueh  auder^uiUng ;  nuainlug 
jwitiU  are  unneccnaary.  Blight  gruovei  In  opfKwitc  walk  aro  sufficicut 
to  retain  tlie  filling. 

"Iiitrodui-ing  the  Cylinders.    The  cylinders,  in  using  tliU  inelbod, 
are  carried  with  the  pliers  to  a  point  in  the  cavity  fartheet  tVoni  tlia 
operator,  and  placed  in  such  a  manner  as  will  ctmbte  bini  to  ttp[dy  tlia 
preivurti  against  the  froe  eniU ;  the  opposite  ends  of  the  <-yrmd<>r»bciiii; 
in  contact  with  the  posterior   wall  of  the  cavity."    "Tbo  pfOMun 
applied  during  the  iniroduciion  of  the  gold  abould  always,  when  |irac 
ticnhlc,  bo  in  a  direi-tion  from  the  operator."    "After  intrtxlucingft 
sufficient  quantity  of  gold  to  HII  a  third  or  half  of  the  cavity,  liefini 
making  lateral  pressure  care  should  he  taken  to  adapt  the  gold  well  to 
the  hottoro."    "Lateral  pressure  is  then  mode  and  more  gold  In 
duced  unljl  the  cavity  in  filled ;  the  la«  cylinder  \tK*l  being  a  dei 
one,"    ■'  The  gohl  iihuuld  be  to  evenly  and  solidly  introdm-ol 
there  will  bo  no  iK-rcAoity  lor  using  tbo  wedgtMbaped   instrument 
«hi>iild  the  we.  uf  Ihin  iu:>triimont,  however,  be  noccesaiy,  the  o|><>uiii 
tn»di'  by  it  may  bo  fill^'d  witli  one  of  th«  donac  eylinders  or  viih  t!i 
atrip."     "After  all  the  g<jld  nooewary  is  introduced,  the  suriace  of  tha 
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£Uiug  iluMiId  ho  coikIoiiih'cI  with  n  Isr^  nnil  i]M>[ily  Hrrntct  uulru- 
HMnl,  nnd  r<)ll»wtt)  hy  one  of  smidlf^r  aixv  and  liD«r  MrrntioDB." 

/W/<6i.— A[iuili«r  form  in  tthUli  iiou'iulhesivB  gold  toil  is  n^  i* 
Uutt  <if  [wJlvM,  wliiob  are  formed  bv  lij^li  ily  rolliug  a  portion  of  a  ^licet 
hrtwiMrm  the  thumb  aud  liiij^re.  Tliey  im  niiide  of  ditlc^reul  aize?,  tiud 
vhra  placod  in  a  cnvity  are  welded  log^lier  by  nieuni)  of  pointol  or 
•rrni*''!  Iiuinimrtibi.  Ii  i-t  nccntMry  that  ilii.'  firxt  pi-lK-u  iiitrodnccd 
(hoald  Ik!  MtLtjivly  nnrbnrfd,  fn  order  ibut  tii<;  rucvtvaivt  oiin*  inuy  be 
built  tipcin  thinn :  tli4w«  lul  tlionld  bi;  Mimll  enough  tonllowtliv  welding 
fiwlrumeat  to  [mm  ihraugh  thvni  to  tlu:  g"ld  bciKnlh. 

mnnipntntiii);  wllli  aiIIm-^ivk  foil,  »  prcliminnry  xti-p  in  lh(^  opcm- 
I*  to  ntti'nd  t(i  llu>  i|iiiilil]-  of  ihv  (^Id.  It  niuil  pnitKiw  xuffideat 
iidbntiwDCM  to  cohttiv  awlvr  niodcnito  pmeure ;  nnd  ns  (bis  property 
dttariitnUa  dd  Um  «xponirc  of  foil  to  tbo  ntnto'pbero,  it  is  onea  necw- 
fwy  to  rstore  it  by  tbe  npplieatiun  of  bent,  as  lh<>  weldinj;  principle, 
iu»i  not  mcchkoieal  force,  is  r«l)«d  upon.  To  accompliah  thi^.  iho  gold, 
mUmt  in  the  shevt,  roll,  or  pclld  form,  m  enbjeeted  to  tbe  flami*  of  an 
HBlbal  luQp  until  it  becomes  a  bri{;bt  red.  A  wire-ftiiuri-  fraini;  is 
vtry  con  Ten  tent  for  ronnnealinn'  the  sheet,  and  a  mica  plate  or  pUii- 
B<im  pan  for  the  pellrla.  Many  prefer  to  fmm  the  roll  and  pellets 
din^tly  t]iruu|;h  the  dame  at  th«  mo:ne«i  thry  nrv  Wmg  carried  to 
iIh>  cavity  with  (lie  intriMliicing  plirnt.  An"lhrr  m<-t)u>'l  t#  to  boil 
the  t;('ld  fur  n  Titw  miniiii'si  in  a  i<»luticici  cnmiHMvl  of  Ibrtv  drops  of 
inlphuriA  Bci<l  and  twn  gills  of  riun<wBl«r.  Thif  diliite<l  acid  removes 
ill  >;xtninmtw  matter  IVoin  llio  s»rfac«  of  tlio  gold,  which  mod  diiea, 
vul  ii  ftxiiiil  to  he  very  ndhttiive. 

Tbrrpamnntitiiberofmeihixlii  by  which  thin  form  nf  gold  foil  in  pro- 
JM()  for  intnidiii'tion  Inio  llio  rarity.  On<'  onn*ii>tit  in  twiring  frag- 
^Pbti  frotii  0  aWl  which  luw  proviouoly  Wii  anncal'-d  on  wirrgauzc, 
knd  (oiidcnHiriK  a  idnglo  tliieknnw  at  a  tiin«  with  n  fine  F>Tmtcl  point. 
Auotlirr  mcthiid  eotwiaM  in  llglitly  rolling  op  the  whole  or  part  of  a 
ihtwt  in  tlHt  fitrm  of »  rofw,  and  eulting  thin  up  into  pellets  of  diflermt 
rism.      t'  '  _'  tlw  iwlt'-tn.  Uie  "hift  xlmnld  be  very  lightly  mlled 

l>rl«i'  i->imband  ftii;;ers,  or,  wliat  is  belter,  lightly  folded  by 

of  a  «pnlula  ami  chamoia  skin. 

{n>lr«d  of  lorminn  pellets,  prefer  to  inlroducc  thtt  quality  of 

loniT  m|te,  which  a  annnalert  by  hotdiitit  it  fn  the  centre  with 

c  pitcr*  Mill  rapidly  pawing  it  through  xhv  iime.    When  ibe  gold 

rtwly  to  inUmlurr,  and  the  cavity  i«  carefully  dric-n)  and  protected 

It  nxHiiUin)  — alkwlute  dryneas  being  very  eawntial  in  the  u*e  of 

ill*  Kdboalva  fiHiaa  of  gold  —  the  finit  pellet,  or  tho  cm!  of  the  rope. 


when  thU  form  is  ub«<I,  is  carried  front  the  flame  lo  a  retuniig 
in  the  cavity,  where  it  is  eeciircljr  auc-horvd  by  heiag  thorough]; 
sulidftted  bj  means  of  ioatrumeQU  liaviog  fine  eemued  poinli.   At 
siiou  aa  the  rvuiiiinj;  points  are  a»li<lly  filled,  the  gold  i*  built  up  fna 
lhc»e  OTcr  tho  b<>ttom  uu<l  Ktdea  uf  the  curtly,  cmre  Uang  Uktn  i* 
oftudeuM  it  wdl  agaiiM    tlio  w&lli  as  il  appr<nch«    tliu  orifia. 
Ever)'  ptJlvt  miul  lio  cuntwii (luteal  a«  it  i»  intrudiircd,  ami  llio  gnU 
built  U|)  highur  against  the  wuIIk  of  the  cavity  than  in  the  c«ntrv,  ncinl 
Iho  orilico  is  reached,  irlien  the  deprtmiun  left  iu  the  c«nir«  cna  b 
lllli^  Up.     Very  li^Oitly  rolled  pritetd  ahould  he  ap[>li«d  to  the  mUi 
of  the  cavity;  fur  if  the  jtclluu  be  fonmil  from  a  ti)(htiy-roll«d  rofC, 
tbey  havo  a  Iwdency  to  <-lo;,  nml  cuonoi  Iw  coiwolidatMl  to  Mtrli  n 
iognt  an  ic  nocnumry  (o  givo  aoLi<lit,v  to  tbo  filliiif;.     Fi^'.  9$  rrf>R- 
■eiitii  tliu  form*  of  iiiKtrumi'iilJt  for  iiiirvduviu);  und  conMilidatiug  ailbt 
aive  gold  foil. 

U«avy  FoiL — A  number  of  years  ugo,  atlcniiuu  was  diroctcdby  Dt. 
ItolxTt  Arthur  to  the  tuo  of  tho  huvy  nuinWra  of  gold  foil  lur  filling 
tetlh ;  mid  of  Intc  the  iiiliMwt  in  this  form  of  gold  has  reviv^-d  to  fuch 
a  degree  that  very  many  noir  advoi.'ate  its  claims,  amoaK  the  niiialwr 
Dr.  W.  U.  Atlituson,  lo  whom  the  oredil  b  due  of  a^in  bringios  it 
into  notice. 

Niirt.  lA,  20,  vtO,  60, 120,  and  vvun  hi);hi'r  niimbcrB,  are  in  ttHi.  Kea, 
16  Diid  20  Clin  hu  ooiisulidaud  by  Imnd  forw.%  if  siieh  '%*  dwirwl,  while 
the  heavier  iiunihcrs  ro([uire  mallet  force.  Ttiv  ntetliod  of  mauipu- 
latin):  this  foil  is  to  cut  it — nithout  nllowint;  it  to  com«  in  <»ntacl  with 
the  6ngers  — into  pieces  varyiuj;  frwm  oiie-fjiirth  to  ihrre-fourths  of 
an  inch  square,  or  into  strips  of  »  proper  width  niid  length  lo  suit  the 
cavity  lo  bo  filled.  Tlic  gold  ia  then  annealed  by  heatinf;  each  ykn 
or  filrip,  held  by  the  plien  iu  the  llattie  of  an  alcohol  Inmp,  to  a  red 
heaU  For  filling  the  fVont  t«el]i  the  strip  is  prc&rable,  condeudin); 
e»ch  layer  acnow  the  entire  surface  of  tlie  cavity,  and  folding  the  strip 
up»n  itM'lf.  Retaining  |v>inLi  nnu  »n)idly  filled,  and  the  gold  built 
from  oiii!  to  tliu  oUiur,  pn^entiiig  na  plitnK  a  surfuue  as  ponibk,  and 
not  allowing  the  foil  to  beconio  CTutiijthi)  gr  fuldod  irregularly  npoD 
ilcclf.  For  filling  the  prxiterior  leclh  the  small  picoM  are  preferable, 
introduced,  like  the  strip,  with  tho  plien,  and  each  ono  thoroughly 
cone^idiiteil.  The  gold  ehoiild  be  carefully  eondeiuod  ut  and  over  the 
mar^Qs  of  the  cavity  layer  by  layer. 

Tlie  manufacture  of  these  heavy  foils  by  rolling  instead  of  beating, 
ia  aaid  to  ren<ier  them  softer  and  more  adhesive.  Fig.  98  represents 
the  iuxtruuiL-uU  uec^^tE^ry  iu  inanipuialing  the  heavy  foils. 

Dr.  W.  11.  Murgnn,  af\er  coiiBidcrable  experience  wlih  tbit  heavy 
foil,  bclievcM  it  lo  posne.'a  the  following  advautagea  over  light  foil :  It 


I  uaf\er,  ediI  i]<»e8  not  ItarJen  so  r«a(li]y  aoder  tlie  iofltnitBcnt ;  ibere 
i*  loH  tbutpr  of  bratkiog  thiu  ualla  in  uainit  it;  it  is  mun?  cn^^tly  liaa- 
dl«d  wmI  tODlrollvd  wiili  Umi  iiuitruinciit ;  it  i*  miidi  mure  adUuaire; 
il  fluhhM  tip  wUoo  wol(l«d  bt-tter  tbau  muj  oUier  I'onu  of  gold. 

CRTRTAt.  OR  HPONQB  OOLDi 

In  th«  tue  of  crystal  or  sponge  gold,  a  dilTurcnt  iii«t]Kid  of  prooediue 
i«  rctjuirmi  from  that  employtxl  witli  TdiI. 

The  chief  difference  between  the  instnimoiita  employed  for  iutrodue- 
inif  Mid  coDsolidatioj^  crysui]  ^Id  in  thv  utvity  of  n  tooth,  and  tlioM 
lurd  tar  i^ld  foil,  coniiisu  mninly  in  huviii):  the  working  pxtrcmUy 
blitnt,  raryiDg  in  diamcler  from  a  lino  to  ulmu»t  a  mere  jioiiil,  with 
•hallow  Mmttioiu  upon  Uie  surloci!. 

Fig.  94  rcpteeenU  a  set  of  instruments  ircll  adapted  lor  the  waniin- 
lation  of  crystal  gold. 

Fto.H. 


In  filling  te«tli  irith  eryvtal  Rold,  th«  cavity  b  prepared  in  tli«  same 
manner  as  when  leaf  ff"'''  ^  etnploye^L  This  done,  the  gold  i»  eut, 
or.  rvUier,  lorn  from  the  tilork  with  tbc  jtoiui  of  an  iuMruroent,  into 
•mall  pivcM,  TKryiDg  in  site  according  to  tlic  dimeitnion*  of  the  curity 
aud  the  |iani(-iilar  atage  of  titu  o]»nnuii>ii  in  which  II  Ih  |o  Iw  n»ryl.  It 
haing  iiii]H>riuiit  that  Iho  oryaUib  or  |>arii('U9  c»iii|><n'ing  thv  lOBM 
•bfiuhl  be  aa  )ittl«  •vpanitcd  or  ditpliiced  M  powihic,  before  t)i<>  pweo 
b  (nrrlcwl  to  it«  placn  in  tliu  tootJi.  it  (houM  he  need  id  pf-lluu 
a*  largo  Hs  cna  li^  introdiiec<l  into  the  cavity  nrithout  cruniMin^;, 
The  g<Od  hoing  divid«d  into  pieces  of  the  proper  siie.  the  t-Avity  b 
msbed,  and  thmi  wiped  dry  with  prepared  cotton,  or  fiux  and  bibn- 
Irat  pa|ier ;  a  place  of  gold,  as  largo  as  the  orifice  of  ihe  cavity  will 
twtdvti,  il  lakvn  tip  with  suitable  pliers,  or  one  of  the  aliarp-pointed 
iMtruatmtfl,  na  may  be  most  convenient. 

Tfco  fpoogy  DMaa  readily  odhem  to  the  serrated  rarfnce  of  the 
iwUi^  txtrnnity,  when  pr«»ed  gently  upon  it,  and  with  this  it  may. 
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in  most  raM»,  bo  cnrriMl  tu  tlic  bottom  of  tbe  uiTiiT.  E*m  ftn 
uUHt  uow  be  thorouf^lily  cunsolidatei),  fim  wilb  a  itu^,  uiil  ii«itntli 
a  Bmalter,  and  lavtly  wilh  n  very  dvlk-nt^lr-pointod  ijulruiii«ii.M)i(in 
thai  it  nmj  be  readily  applied  to  alt  Uie  depresviuua  uxl  liK<(nlilM 
of  the  walla  and  floor  of  tbe  cavity  ;  for  uuleat  the  gold  u  aiBdvihi^ 
luicly  M>lid  in  tlieM  jilaoes,  aa  wU  aa  thruu);bnui  all  tbo  |Niru  d  l&t 
filling,  tbe  atii-ouM  of  tbe  o|)eratiflii  will  Iw  mon  or  Iom  aonmin. 
Tliu».  pl«c«  nftor  [^oco  la  itiv]>li«(l,  cunMilldnitug  aicb  on«  at  tbe  open- 
tioD  progrvfsiw,  until  th«  guld  pfotradu  vuKcicntly  fVoRi  ibc  orilin 
of  the  cavity  to  admit  of  a  good  fiuiab,  leaving  ibawilkot  flnsli  villi 
ibat  of  tbo  toolb. 

If,  during  any  j<url  of  the  op«nition,  the  anialln-  pointed  inatrumati 
can  bo  forced  bclutvit  thi-  gold  lutd  th«  vbII«  of  tlie  cavity,  such  optn- 
ing  or  o|>cniiign  fttxiuld  Iw  filled  with  iiiialler  inaaMe  of  the  muicriil 
b^bre  auotber  targe  piii-vc  is  iiitroda<?o(L    Tbia  precaution  ouf-ht  iuti* 
to  be  neglected ;  for  ahould  any  sofl  places  exirt  after  ilie  cuinpletiuo 
of  tbe  operatioo,  ibe  filliu;;  will  be  likely  to  abuorb  moUture,  and  uh^ 
naiely  to  crumble  and  oime  out.    It  is  also  indiipeoKtibly  mxarnij 
that  ihn  gold,  during  itti  iuiroductioii  into  llie  tootli,  be  k<  ]>t  nl«olllt(lf 
frao  from  moi«turc,  n»  tliiv  dvMroys  the  adbeuTO  or  welding  propcttf 
of  the  crj'ftal*. 

The  gii\d  liRvint;  been  introduced  and  consolidated  as  directed,  ll^ 
expoeed  mr&ce  is  scraped  or  filed  down  to  a  lerel  with  tbe  orifice  of 
tbe  rnvity,  tbpii  made  smooth  by  rubbing  it  with  Arfumsas  ttone  or 
with  linely-jionilvrcd  ]Hiiiiti<e,  ninl  huriiiithc«l  or  polished  witb  croea^ 
In  the  iniinner  iw  (livn-rihi'tl  wh<>it  gubl  foil  i*  uacd. 

In  finishing  u  tilling  made  with  lhc»c  prcjioTatinna  of  gold,  tbo  up^ 
mtor  i^boiild  i^ec  ttial  there  are  no  thin  overlapping  p<ini'>n#  upon  tin 
teeth  outside  of  the  oriUcc  of  the  cavity.  They  are  linblr,  in  Iiitiag 
hard  enbslanew,  or  in  ordinary  lun^i I i cation,  fo  be  bmkcti  <ilf,  Irariag 
a  depression  for  the  lodgment  of  exiraoeoua  natter  and  clammy  seef«- 
tions.  Boooer  or  later  this  will  give  rise  to  a  f^Rcning  of  the  diqiliiw 
thus  exposed,  which,  if  it  does  not  caitte  tite  filling  to  loo$«o.  will  ulll- 
roately  reuder  ila  removal  and  replacem(>nt  acceeMry.  In  abort,  the 
preeautinna  neceasafy  to  be  observed  id  making  a  Riling  with  gold  fbll 
are  equally  neceaaary  when  the  0|>enition  b  mode  with  either  uf  the 
preparations  now  umltr  <v>n'-idcnitii>n. 

Malffd  Fnrcf  in  ConWtWufiny  Gold.  —  Rome  ten  years  ago.  Pp.  W. 
H.  Atkiiitiiin  introdilci;d  n  method  of  connilklating  gold  by  RM^ani  of 
malic)  forer,  which  has  now  become  n  favorite  ono  witli  many  of  tli* 
bc»t  operator*  in  tho  profession.  He  cluima  for  tliiw  mettiml  the  fol- 
lowing advantagM  over  hand  prem'un':  A  more  perfect  condi'iisalioa 
of  tlie  golu  and  a  more,  thorough  welding  iban  cao  be  made  by  liaad 
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{Kcmire;  that  the  ^l<i  irill  W  andmnsl  in  itii  position  vith  mticb 
tnoK  facility ;  that  tJi«  iiutrunwat  lilu-uya  nt-u  tinder  tito  iiinllt.-t  upon 
tbe  d«Bif;De(l  painl,  does  not  dip  ttom  iu  {xuitinu,  aiiil,  mnNiijiu-nllj, 
thera  is  IK>  litttiilily  of  ulinuiing  or  wftiiniling  the  sod  pmrt* ;  that  tnal- 
loi  hnx  t*  not  more  uni>l'-ji«unt  tii  the  patient  tluD  the  uniiDarj  method 
ot  coDiluiiiing ;  and  that  it  is  far  Icm  fatiguing  than  hand  preifiMire  in 
protnLi7t(.-d  oprnitiMis. 

That  mallei  forc«  is  an  cfTcctivo  method  of  coDd«Dsiiig  the  adhesive 
lunns  of  gold,  th«re  can  bo  no  question. 

MalleU  of  almost  every  dc«'ri[rtion  arc  used,  such  aa  wood,  lead,  tin, 
copper,  brass,  st«el,  ivory,  and  \-ukanized  rubber. 

Heavy  lead  aiid  tin  niallets,  ircixhiD);  fVom  four  and  a  hiilf  to  nx 
god  a  half,  and  even  eight  ounc«,  are  preAtrred  by  mauy  of  the  advo* 
■'9Mt»  of  this  mi-thud. 

Ill  UKing  the  hand  mallftt,  whlrh  !it  rv])r<«ent«d 
in  Fig.  d^i  the  aid  of  an  lueistant  U  nrc««»ary. 
who  upa  the  eud  of  the  plugger  squnrdy  with 
sharp,  fpritiging  strobes,  while  the  prin<'ipal  ope- 
rator dirc^bt  its  condensing  point  ov<t  the  gold 
as  it  is  intnMhin.'d  into  the  cavity. 

With  iiulrumi'DUt  callM]  auIomatiR  inalkd 
plugE'T*  —  Fig.  96  rcpnaK'ntit  Suiiw  and  I.<>wi*'*, 
and  Fig.  97,  Ninon's — Uic  aid  of  an  a^iatanl  is 
UDnec(»»arY. 

IVith  fit  ihow  forms  operate  hy  the  action  of  a 
spiral  siprin)-. 

Fig.  1)A  r^prfwentK  an  ex(wll(>nt  set  of  mallet 
plutrgi-rit  defligned  by  Dr.  C.  K,  Butler. 

Flninliing  the  Sitrfoiv  of  Ihe  /V//iiTf7.  —  After 
having  ihomuKhly  (M>n&)Iidat<!d  iho  surface  of 
ihti  filling,  finishing  files,  such  as  are  represented 
in  Fig.  99,  aro  luwd  lo  remove  the  ]>rotrudiug 
poTtinnd  <if  gold,  and  to  form  a  amootli,  uniform 
Hirface.  ftoe  fVom  the  aligliteet  indentatioDs  which 
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may  affurd  lodgment  to  extraneous  matter.  This  i»  »  point 
iievtT  to  \m  lust  sight  of;  for,  however  excellent  the  filliag 
niiiy  be  ill  other  respects,  if  the  surface  is  not  emooth,  usi- 
furm,  am)  tluiih  with  the  orifice  of  the  cavity,  the  object  b- 
toiiilcd  to  be  accomplished  by  it  will  be  partially  if  not  vbollf 
dcfouted. 

It  ia  t>ctt(!r,  however,  to  file  off  but  a  portion  of  (he  pm- 
tmdiiig  gold  at  first,  and  then  to  burnish,  cundunae,  and  lolile 
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a  socotul  time,  with  a  fine  file,  all  it  is  necessary  to  remove. 
After  eiit'h  filing,  and  before  applying  the  burnisher,  the  aur- 
liicc  i-hould  be  cleansed  of  all  loose  pieces  of  gold.  After 
a  second  Inimishinj,  the  Arkansas,  Superior,  or  Scotch  stone, 
or  iiiit-ly-p<i«-i!i'ri;<I  pnmico  may  bo  appiied  to  the  surface  to 
remove  all  the  file  fcnitches  and  olbnr  asperities.  For  a  filling 
in  the  ii]i[ir<iximal  surface  of  a  tooth,  the  stone  may  be  siiaped 
like  a  pinion-file ;  it  should  be  frequently  dipped  in  water,  and 
nhon  its  pcires  become  filled  with  gold,  the  surface  may  be 
firounii  off  by  rubbing  it  on  a  corundum  slab.  If  the  filling 
is  lll]i^hed  with  pumice,  it  may  be  applied  with  floss  silk  or 
tape  moistened  with  water,  by  drawing  it  backward  and  for- 
ward aeross  the  surface  of  the  filling. 

Fig.  10(1  represents  an  excellent  file-carrier,  contrived  by  Dr. 
Forbes,  for  files  for  finishing  fillinKs  on  the  approximal  sur- 
lares  of  the  fnuit  teeth,  and  Fig.  101,  a  tflpe-carrier. 

If  the  filling  is  in  the  grinding,  buccal,  or  palatine  surface 
of  a  molar  or  bicuspid,  a  long  piece  of  the  stone  having  a 
small,  triangular,  and    slightly  oval  point   may  be  used;  if 
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powdered  pumice-stone  be  employed,  it  tatty  be  uaed  on  the  point 
uf  li  !-iriiiliirly  sliaj)ed  piece  of  soft  wood,  previously  softened  innKT. 
After  itll  the  usperiticd  huve  been  cut  down,  the  BUrf&ce  shuold  bt 
wii^liecl  until  every  particle  of  grit  is  removed.  Tbis  done,  it  miy 
ijc  pi)lis]ic<i  with  u  suitable  liuruif^her,  dipped  from  time  to  lime  in  i 
i-ulu(i(iii  of  pure  Ca:^tilc  soap,  until  the  filling  is  rendered  as  biillianl  •> 
a  minor.     Fig.  102  represents  various  forms  of  burnishers. 

Fio. 102. 


Having  proceeded  thus  far,  the  surface  may  be  again  washed,  and 
the  ii|>er;ili'm  completed  hv  rubbina  it  from  three  to  six  minutes  with 
dry  flii;^s  ^ilk.  Roufre  or  rotten-^toiie  applied  to  the  surface  on  tape,  or 
fim'iy-priwdereil  silox  or  pumice-i'tonc  on  a  piece  of  orange-wood,  after 
it  is  |ii\|iiired  by  the  metho<I  just  de^-ribed,  will  remove  the  bright 
mi'litllie  hi:'! re — when  this  is  objeelionahle  on  account  of  the  exposure 
of  the  filliiijr  —  and  leave  a  fine  finish.  Holly  fitri[)s,  in  the  form  of 
thin  sliiniritrs,  answer  adminibly  for  applying  levigated  pumice,  rouge, 
etc.,  in  the  jioli.-'hinii  process. 

J^'oii-f'oiuliirlnrg, —  Wiicu  the  cnries  has  penetrated  nearly  to  the 
pulji-iiivity,  the  presence  of  a  gold  or  any  other  metallic  filling  is 
someliiiiesi  produclive  of  cnupiderable  pain  and  irritation,  especially 
when  Imt  or  cold  fluids  are  taken  into  the  mouth,  or  during  the  inspi- 
i-iilioii  of  eiild  nir.  In  some  eases,  influnimation  and  suppuration  of 
ihe  lining'  incnibrano  and  pulp  supervenes.  To  prevent  these  dis- 
nirrecable  rcsidls,  a  viirietv  of  means  have  been  proposed.  Dr. 
i-iilymaii  Hriiwu  reeomiiienda  placing  asbestos,  this  being  a  non-con- 
iluelor  of  calorie,  on  the  bottom  of  the  cavity  previously  to  the  intro- 
duction of  the  gold.  The  author  prefers  a  thin  layer  of  gutta-pervha, 
which  niiiy  be  u.-ed  in  the  form  of  a  thick  solution  prepared  with 
ehhiniforn!,  or  a  layer  of  thin  gulta-pcrcha  cloth  may  be  placed  at 
ouce  in  the  bottom  of  the  cavity.     When  the  solution  is  used,  a  drop 
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toMj  be  iilaced  in  tliv  ravily,  nnil  m  tuflidnit  time  ollownl  for  tbt 
dilun>r>>rm  m  evaporate,  licfurt'  intnoluaii);  llie  fillin];.  A  tliin  Uyvr 
ofHUr*  «toi>))iu)|i,"  or  wliich  yutu-jH-rcliA  Ibriu*  tlie  [iritici|uil  in- 
grcdtrDl,  ma)'  be  u^  villi  m)ii«1  kilviiuiiig*.  A3  a  iwii-«>oiidu(;tor, 
H  nr  oxyeltliiriUe  of  jiiuc,  liiii!  ii»  gii|N.'rior. 

1 !  '  rcqiliiTti  by  mti  cxjterl  ojieralor  In  till  a  loolh  wull  uuvj  be 

«M  tu  vnrr  rrom  llility  miiiuUia  tu  twn  hours  and  a  hall',  aoMmliug  to 
tlw  ii»,  ftlini'r,  ami  niluativii  of  tlie  niviiy,  and  in  eoinc  csum  a  miidi 
l««j[«r  Cinii-  «ill  be  fr-qiiir'^.  Tlie  autlxir  has  foaod  it  ne««ary  in 
SUiag  fimo  cavilitv,  e«in.'<-i»lty  wln-n  (he  nwtorultoD  of  a,  tari;e  porlmn 
of  tfav  rrowu  wna  cnlled  fur,  to  Imlow  a«  ninuy  lu  aix  tioure'  cuiiataat 
labor  upoii  iho  o|iiTnlfim.  l>eas  limi^  aiu)  nkill  are  iiMinlly  reqnired  to 
lUl  a  mviiT  iu  lli«  ^'rindinK  iban  in  tlit.'  apiiruxiiiiid  Murfuve  of  a 
toutb;  but  ili«?  o|)craii<ia  in  citber  place,  to  bu  bcncliciid  to  llit;  [latient, 
lami  b«  p«rfi>rni«<l  iii  ibe  inoel  llK>roU)cli  mnunor.  Tbe  douti«l  who 
doM  not  fo'l  (he  importanoG  of  makiii);  nil  lib  «peratian«  as  pcrfoct  u 
powhU,  should  nerv;  iw  iDtruHted  with  (lie  uanagenteat  of  thcso  in- 
IMwUuit  DfgaiM.  Want  of  u(tention  to  two  poinld  En  the  consolidation 
ti  a  lillii'L'  ufUm  cauMsi  (Iu;  ullimitic  failure  of  operations  in  all  other 
nii|KTt«  Willi  pvrforaiL-d.  Fir»t.  by  not  malcing  lufficient  hteral  com- 
finnitiiu  aliiliit  intrwluring  tho  g'M.  the  Kuriiu'C  t*  apt  to  be  more 
ailid  than  the  iiilurior.  OviMriguHit]/  the  filling  may  drop  out  for 
want  i>r  u  linn  oiiiliict  against  thu  sidtv;  or,  if  riMninvd,  it  i»  apt  on 
iritulinit  oMrineus  tu  be  pn!w«(l  inward.  Itavin^  a  «pnc«  nmtind  Ihu 
arifi'^  for  tlw  |>eD(iruti»n  of  tiuida.  Svcund,  want  of  care  in  condtina- 
iii|[  aniund  tlt«  eilgn  of  the  filling  mil,  by  the  crumbling  nway  or 
•MDng  olT  of  [tortiona  of  the  gold,  expose  the  edges  of  the  cwvity  to 
d«e»y. 

la  vwry  part  of  Ibe  o]>cration,  the  d<>Btiitt  ithould  so  f;uanl  lib  in- 

iment*  a«  to  pn-tenl  thi-m  frDtii  alijipin^,  whioh  lie  nill  lunully  be 

ft  »h\n  to  do  by  ^tninliiig  »  Uulo  Ui  thv  riglil  and    iH-liiiid    his 

Client  than  in  any  otlivr  piieition.    In  filling  Ibe  lower  teeth  bo  should 

Mand  MVeral ■  inrhcn  higher  titan  whik-  filling  thu  upper,  and  for  tbb 

IHirpoM*  he  ihoiilit  hare  a  aloul  or  mornblc  platform  on  which  (o 

aUixl.     Wlx-n  it  can  be  done,  he  should  grasp  the  tooth  with  the 

thumb  and  (irrriinifer  of  bis  left  lian^l,  not  only  to  prevent  it  I'roni 

bobif;  muTod  by  llie  prtMure  he  ap]die«.  but  also  to  catch  the  {mini  of 

tb«-  rn*irtmii<nt  in  case  it  ^liuuld  Hlip;  if  he  b  always  CArefu]  to  press 

tu  a  dirtvitun  (oirard  the  orif!<;L'  of  the  cavity,  thin  need  not  happen ; 

a«««rtbelH«,  ha  Hb<>uld  always  take  Ibc  precaution  to  fpmrd  a^iutt 

piMiMe  B»-idcnI.     Winn  he  cannot  okiWd  the  mouth  will)  Lite  thumb 

and  lliigttf  of  hiji  Ivft  hand,  b«  should  let  the  thumb  or  oce  of  tlw 


tekth. 


Sttgtn  of  hit,  riglit  n»t  fiitlier  opm  the  tootb  be  b  opemttoi  m 
u|M>ii  •'iinu  irflipr. 

For  tliv  ii[H-ci3il  npi'licjilion  anil  niwllflcatioD  of  Umm  gencnl  Hi: 
tioaa,  tliv  mulcr  b  raAmd  to  the  fiUiitg  of  tDdiriduBl  csvttM* 
teeth. 

riLUXO   IXUIVIUtTAL  CATITIEB  Ot  TEBTII. 

To  daeribc  Uto  melbod  of  filling  e*ch  individual  caTitv  in  enr^' 
lomlity  in  which  k  InoUi  i*  itablv  to  be  ■ttocked  bj  nriei  wooJd 
iiiineeit^arily  it'dioiw.    But,  u  thb  i*  ottc  of  tbe  dwm  tmporuutt, 
Rt  tho  HiLui«  time,  ono  of  tbe  most  diflkult  operaltotu  in  dt^ntal  m 
it  mnj  b«  well  to  enter  a  little  more  into  deuil  upon  the  pultject  ti 
wo  hiive  iw  y^'X  done.     In  doiug  this,  ibe  writer  will  omfiue  hi 
for  the  moet  pnrt,  to  the  niaoncr  of  filling  a  cavitj*  in  cAcJt  of  ibc  ft 
lowing  localities,  which  are  the  parts  of  leetb  most  liable  to  caries. 

ttrit.  Ill   the  approxiiual  and   titbial  eorfiMM  of  tlte  suiwrior  1. 
cisore  and  cuspids,  and  the  palatine  surfaeee  of  the  incbors ;  On  an 
rior  surfaces  of  the  cuspids  aii4  (he  posterior  eurlacca  of  ciupkb 
incbom  liciiig  rarely  nitaokod  by  carim. 

&wniJ.  Ill  the  griodiag,  approxinial,  buccal,  and  palatiiw  surfaces 
of  thp  inolan  and  bicwpMs  of  the  upper  jaw. 

Dlrnf.  In  the  approxiuial  eurfaera  of  the  inferior  iueiMr*  utd  ei» 
pids. 

I-'ovrlk.  In  the  grinding,  approximal,  and  buccal  surfacea  of  tha 
molars  and  bicuspids  of  tho  lower  jaw. 

Otlier  parts  of  tho  teeth  BOtnetimea  beeome  the  seat  of  caries^  bitt 
the  foreguiug  aro  tho  localities  most  UaUe  to  be  attacked  hj  Ibt 
dbcase. 

riLLtSG  THE  BDFERIOB  nrrif«nR8  AND  ctmriM. 

I.  TTilA  Xr/n-A<lhr*in  Qoiii  Foil. — In  describing  the  manneTof  intro- 
daciDga  filling  in  one  of  tho  first-named  toeth,  we  shall  comnwnM  with 
tho  right  njiproxiniiil  mrface  of  the  left  central  inciwr.  Tlie  dirwy 
tions  we  proiHiw  giving  for  the  perfoniuincc  of  the  ojwration  hi-re.  will 
be  a|)]>liL'iihIc-,  with  a  few  exceptioua,  to  the  aama  nirface,  on  all  the 
upper  iiirifflrs.  As  a  general  rule,  the  gold  •boiild  t>»  intro<luccd  flrom 
behind  thi<  Ivvlh  forward  and  upwanl,  and  Ur  tht-  following  reoauns: 
1.  When  thi;  apcrturo  between  the  twtli  ha«  been  formed  with  a  flia, 
It  jhoiild.  whrn  tbe  circumitlHncm  of  the  ease  will  penuii.  and  for 
■fMWoii*  »tiiietl  in  anoilier  placo,  bo  made  wider  behind  than  before; 
iMn»«iiirntlv.  the  diseoM-d  part  can  be  most  easily  apptt»ched  fnim 
this  direction.  2,  The  gold,  in  the  majority  of  ouwa,  can  be  more 
oonveniently  iutrodueeil  from  the  palatine  side,  and  the  force  rwjuired 
for  condonsing  it  can  be  more  advantageously  applied. 
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The  exoeplionB  to  the  mhnvti  rwl*  nre,  when  (he  approiimal  eid«  or 

li  i-  iiini^v]  slightly  furwiinl  lounr'!  Uic  lij),  htiiI  irhpii  the  cariM 

i:ni  iicnivr  thtt  luhlnl  ihiiii  ih^- palittinc  angk- ;  itlm,  when  tha 

1,  ii»te«tl  of  oeaupfiTtg  n  r<>niciit  [xMltion  id  the  iilvcolsr  bonier, 

kr  priiji^tlnjt  slj^htlv,  lu  rh4-y  iimimII^  do,  indiiw  btckward  toward  th« 

ruof  of  the  rooulb.     It  wxiifiinic*  bappcika,  too,  when  thejr  are  it«i«- 

rmt«d  by  prtnure,  tlmt  tho  diaeaaed  part  can  be  most  ooaTcoicot]; 

tbnl  frnm  bofora. 

ThA  iii>tniniMit  which  ibc  nriur  hru  found  hmt  adntrfcd  for  tha 

liitnxInclioD  of  the  gold  into  a  ciivity  in  the  rii;hi  apprnxiiiml  xurTacv 

>f  an  inrijnr  nr  cuspid  twith  is  nrprmenlod  in  Fig.  103.    Tin--  width 

t,a<1  li-nctii,  as  well  m  the  curvature  or  an)*le  of  th«  iminl.  riimild  rarr 

L^nmling  to  tberiw  of  the  cavitjr  aitd  tbe  width  Dfthe^Mov  butween 

(twtll. 

Pio.  tm. 


Fio-IH. 


nf  the  insmimeni  u  well  at  tliu  sbauk  shoiilJ  ht  strong 
ifetiiin  any  iincmntof  presMire  which  it  may  ho  nccea«kry 
«o  ipply  in  foreing  the  folds  of  gol<I  tigbtlr  aj^inst  each  other.  Tha 
{wlfll  Hhmih)  be  wedge-shape,  and  tlw)  extreiuity  serrated. 

The  omameutal  beading  and 
coDar  ars  ohjwtw!  to  by  eome 
oprnit'in  a*  apt  to  wound  the 
Rifiuch.  The  fihaf\,  Tcrute  and 
kaiidlfl  may  Im  made  oMilinu- 
cKuly  upi^riiig,  ae  in  Fig.  104. 

The  di-i^y  having  been  removed,  the  cavity,  properly  ^liaped, 
clMMpd,  dried,  and  protected,  i^  ready  for  tiic  rt<vcj>lii>ii  of  the  gold. 
Tha  iNiUrat  alwiild  be  seated  iu  a  cliair  sulhciiiitly  high  Ui  bring  the 
bou)  00  a  Ipvel  with  the  breast  of  lh«  opunilur,  ucid  rvttiug  on  the 
bnul-picn'O  of  the  ohnir,  wiili  the  face  ujiward,  Tho  opt-mtor.  vtanding 
uptm  the  right  itidv,  *hiruld  support  th<?  jnlieDt's  head  (irmly  with  bi« 
loft  arm  during  tho  npenitloD.  while  with  the  thumb  and  forefinger  of 
llui  ioinc  hand  the  ilrip  or  roll  of  guld  is  held,  and  ot»e  end  placed  in 
a  pnijMtf  [KMitinn  l»  Im  intnxluced  Into  tbe  cavity.  The  middle  fingvr 
<if  till'  Mine  tiiind  (iut;hl  to  rt*l  on  the  und  of  a  tooih  to  the  lotl  of  the 
■MM  ua  which  thn  o|H;ratiMi  is  being  iiurfomicd,  while  with  the  little 
Bb|ii  the  lower  Itp  may  lie  gently  dcprisavil. 

'  -lie  till rrxluctioii  of  tbe  gold,  the  iiwlrumcnt  should  be  held 

(t^  .     ,  UI  tlic  right  band  of  the  o])enit4)r,  and  gnwpiid  with  auffideDt 
frouMM  tu  prevent  it  Oom  slipping  or  rotating. 
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In  iiitraducing  tbo  gold,  tliu  tint  foliJ  Hhould  be  applied  ai^aiugt 

tlic  ujtper  wall  of  the  cavitjr, 
Fio.  lOS.  that  the  prwsure  niiiy  alw&j^ 

bu  exerted  in  a  dir«.-cli»u  to- 
ward  the  extremity  of   tim 
root,  applyiii^  each  udditioual 
fol<l  tis  fliiwly  to  thv  pn-cifl- 
ingoing MpuK^iblc   Thcfiilds 
ehouli)  kIim,  in  their  iiitroduo- 
_  lion,  b^^  oppliwl  iw  flowily  to 
the  labiiil  ititd  [HiIiiiiiK;  walls 
of  (ho  ctivitjr »»  piw«iblc,  but 
alvajs  dircc-liii)^  the  pressure,  wtiea  these  are  thin  and  britllo,  in  the 
direction  of  tin:  uxi»  of  llie  root. 

TiVlien  lh«  Iuwit  piirt  of  llie  cavity  is  very  narrow,  aa  is  oft«i  tlio 
case,  eepecially  vrltcre  il  exteuda  Dearly  to  (be  labial  angle  uf  tlic 
tootli,  It  in  ofUn  nevuMuy  to  cbauge  tlie  instnimeDt  for  one  liaviug  a 
ttninller  point. 

To  curry  a  fold  of  gold  lo  the  bottom  of  a  cuvily,  upon  the  point  of 
the  iDetrument,  without  brouking  or  nittiug  it,  requires  eom«  tact.  The 
point  flhould  never  be  carried  directly  toward  the  bottom :  ou  entering 
(ho  oHtice,  it  should  be  inclined  toward  the  wall  of  the  cavity  upjMwito 
lh«  one  ajfainitl  which  th<i  fold«  uia  ftnt  Iai<I.,  K^ually  as  mucii  tact  u 
miuinxl  lo  [irevfint  dixpliicing  the  gold  before  a  sufficient  quaiitily  has 
IxHm  intTdil  111^(1  to  pnx-uri;  support  for  it  fnim  l)it!  Hurrouixliug  walls: 
which  i»  an  ncridcnt  pnrticiiliirly  npl  to  ortiur  with  youiig  practitioners, 
when  th«  cnvity  is  «iiperficial  and  lias  a  large  oriGa-.  To  prevent  this, 
the  folds  of  gold  should  be  long  enough  to  project  «omu  dis1nnc«  from 
the  orifice,  thiit  they  mny  receive  support  from  the  Adjoining  tooth,  and 
from  the  thumb  and  fon?linger  of  the  left  hand  of  the  ojKrator,  until 
the  operadon  has  reached  that  nta^ewheu  sulScieat  stability  shall  have 
been  obtAiued  from  the  walls  of  the  cavity. 
Then;  are  ca^ea  in  which  an  iu^truniciit  liko  the  ODe  represented  in 
Fig.  106  can  lie  very  adTanl^gootutly  em- 
ployed in  the  introduetion  of  the  ftold  ;  hut 
in  the  majority  of  eaaes  the  iu'triiiiHiit 
represGQted  in  Fig.  103  will  be  found  more 
conTenient. 

Allcr  having  filled  the  cavity  mo  thoroughly  th»t  a  small  wedg&- 
prnaU^il  iu.tlriimcnt  cannot  ho  miiilc  to  penetrate  the  gold  at  any  point, 
the  extruding  portion  of  the  filling  i-hould  be  consolidated ',  be^iuilng 
viih  the  portions  overlapping  the  lower  part  of  the  tooth  and  llie  «<]ge 
of  the  poElerior  vail.    These  sboold  be  carefiilly  and  firmly  pre«ed 
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towsfti  tbn  cavity,  with  an  inatrumcnl  like  tlic  odq  roprwmtfd  in  F!g. 
107.     Tliu  dutie,  it  may  bo  Kriuly  n(i)>)ied  to  vxcry  fMtrt  uf  ilm  MirCnco 
[of  thv  filliut;,  tununuing  th«  preeaureaa  luu^; lu  thu  )>uiDtuf  Uiv  iiwuu- 
[tnctit  ma  lie  made  to  iudcul  lli«  ^olcL 

When  iliu  t.|iiico  Wtmetfu  lint  it«th  ii  v*ry  tuiiTow,  nn  iDstntinent 
|*1uip«tU  Ob  tu  Fij(.  tO«  riiuy  In:  iMnl.  Tli«  Dpcntgr  ihould  be  pruvitted 
Fivilh  tnd  or  liinw  EiiNtniniviKD  like  each  of  tliu  tm  tu«l,  vsryiuf;  iu  tba 
Bgth,  iui<J  curvuuira  of  tlivir  iXfinU. 


Fig,  107. 


Fin.  108. 


Ftn.  1M). 


DuritifC  tlio  |>rci«fl8  of  ooosulidatinK  the  gi>ld,  tliu  tooth  should  bu 
flrnity  ^;tiu|>>.-<I  tKlviMQ  the  itiunih  niid  fon-Kngrr  of  (hu  loll  haw) ; 
thi*  pn-vi'tiU  it  from  hniig  |>rtWMMl  tuu  furcilily  agiiinst  tito  appo«il« 
BU]«  uf  thn  MH-kct.  «)>iti-,  at  lb«  Mmu  liDW,  iIk*  vdd  of  tlie  farefingttr, 
by  buiDK  |)liu.'i;il  above  llic  iiiMrumimt,  ACTtnU  in  dircctiiif;  ila  |>oiD(,  aixl 
wrvea  in  kwp  it  from  elippiiiR.  Wheu  tliu  labial  and  palaliuc  wnlln  of 
the  mviiy  are  vcrj  lliio,  groai  <-ai>-  m  nccrawary  to  proreiit  rrai'iuring 
thctn.  In  iiilrixltiriii);  uud  (-oiiaoliilutiitg  tlit?  k^M.  11w  ni>iii>nlidiiiion 
■hraihl  Iw  eumiueiK-ml  amiiiid  the  edges,  and  tlte  prtaBune  applied  to- 
ward tbf  CMitn  of  the  mvily. 

It  ■•iinrtiiaMi  liappvoui  tliat  the  carina  exleiidii  fonrard  to  tlte  labial 
ancle  of  ibo  bMith,  anil  iipnard,  at  the  Mine  limv,  iiiKti.'r  the  edge  of 
tb«  i^m.  Ontil  dilBculty  l*  often  fell  iu  ibuniu^hly  Sllini;  this  po^ 
tkm  uf  tlic  carity,  and  it  caiiiiol  alway*  be  dooe  IKim  bi-biiid  the  tooth. 
In  tbia  OBM.  after  having  filled  tbe  cavUy 
Id  tlte  nanncr  aa  already  dMcribnl,  tho 
opemtor  may,  »>tan<liii|{  on  tho  h-ft  wide  of 
tit  I  ■■,  and  with  an  itittnimi-iil  haTing 

a  <  ^  ..i[Mn)  pMOl  (t\.  1<%.  makti  as  Urgo  ao  oi>ciiiDg  as  poa- 
oihla  iD  the  gn\A. 
Thi*  itotH),  hu  may 
fn»ii  i)mi  Icll  late- 
ral Inr-lwir,  or  oui- 
|H(t  to>>t)i.  with  the 
ibunib  and  niiildln 
tr  of  hi*  li'ft 
^d«*vatlng  tho 
Up  with  thfl 
■t^r  of  the 
WDM!;  tbcD.withihe 
itntninent  held  M 
13 


Fra.  no. 


■-lA 


PILLIKO  TEETH. 


in.  Ifg<  110,  be  may  proceed  to  introduce  tlw  golil,  filling  tlie  upper 
part  of  tW  opening  first.  Af^r  inlroiluoing  fold  vtflvr  fold,  until  it  i» 
complete!}'  nml  coiii|>aci]y  6Ue<i,  the  extruding  portion  ebonld  be  con- 
snli(Iate<l  with  a  Bunilarly  fibaped  ini>tmnieiii,  haviog  s  round  serrated 
I>oiut,  or  tilt?  one  repf€«euced  in  Fi^-  108. 

Tbu  »iu!  of  iliv  mil  of  guld  iiuul  be  varitN)  to  suit  tlio  fixe  of  the 
CMvitjT,  tbough  it  ^liotild  Ki;l<b}in  buvo  in  it  mnm  tbsii  a  fourth  of  n 
leaf  ftf  No.  4.  If  wore  thtio  thiit  be  employ^]  at  one  time,  it  will  b« 
dilfkruU  to  apply  the  i'oids  sufficiently  near  each  other. 

Wh<-n  ilio  Itwtli  bav«  bivn  separated  by  preasnre,  or  when  the  aperture 
ia  a»  wide  uuUtriisriy  ua  ]i<x>U-riiirlr,  tli«  gold  may  be  introduced  from 
either  side  a»  is  miwt  ounviiicnt ;  but,  when  iiilrodnced  from  before.  It 
may  be  done  in  the  manner  as  jutt  dcacrilK-d.  tin'  <i[*ralor  alandin);:  ou 
the  teA.  eide  of  big  patient,  and  u^ing  such  in^trumcntji  us  hu  fto'U  best 
adapted  (Pi^.  108  or  109).  The  gold  haviug  bccai  intniduevd  and  ooii- 
denaed,  the  BUr&cB  of  the  filling  is  tobofinuhcd  in  ibe  maoueralrfjuty 
desoribed. 

Tlie  molhod  of  lillin);  the  right  central  incisor  in  the  Ictl  npprwximal 
surfiicc  i*  m  very  aimilar  Ut  that  of  fllliag  tlie  left  in  ihc  right  eUh, 
that  it  nill  not  be  nct^RHary  to  enler  ao  minutely  into  detail.  In  this 
a^  ill  the  other  case,  ibo  gold,  as  a  Reneral  rule,  Hhoidd  be  intrnduccd 
from  behind  the  t(M>ih,  forward  and  upward ;  but  if  in  tr  oil  need  from 
Ibe  IVonI,  the  operator  ahould  alill  etand  on  the  right  nde  of  the 
palient.  The  head  should  have  the  «ame  elevalion.and  iudinatioo 
backwani ;  but  lh<!  fiii'K  nlmiild  hn  ttiriic-i|  imire  toward  the  operator  to 
give  him  a  bett«r  view  of  the  cavity  in  the  tootli,  and  to  enable  him  to 
ronch  it  xnnrr.  rnjulily  witli  the  in^ilruiiK^nt. 

The  cnvily  bwing  form^tl,  cleiuiM-il  ntid  dried,  tlie  operator  may  pro- 
ceed to  introduce  th?  gold  a#  already  directed,  with  an  instniment  like 

thi'  Olio  reprcAenled  in 
'"■  "'■  Fig.   103.      lu   many 

cases,  however,  he  will 
nxjuire  one  having  a 
Bomeirbat  longer  point, 
and  eun'ed  ai  nearly  a 
right  angle  wiih  the 
tttaa.  The  iiLXIrument 
xhould  be  held  mmv 
,  .  what  ditTcrenlly  in  the 

.v^Si»'-'     hand  (Pig.  HI,,  „nH 

grasped  firmly  with  the 
thumb  and  foro  and  middle  finger,  nn  b«  to  prevent  it  froni  n>lnting. 
Tlic  head  should  bo  securely  confinctl  witJi  the  left  arm,  the  upiwr  lip 
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niaed  with  the  left  thumb,  pressing  it  at  the  same  time  firmly  against 
the  anterior  suriace  of  the  tooth.  The  middle  or  fore  finger  of  the  same 
hand  may  be  placed  against  the  gum  just  inside  the  tooth,  to  diceet 
the  application  of  the  point  of  the  instrument,  prevent  the  liability  of 
its  slipping,  and  control  the  free  end  of  the  roil  of  foil.  The  lower 
Up  may  be  depressed  either  with  the  middle  joint  of  this,  or  with  one 
of  the  other  fingers. 

After  having  placed  one  end  of  the  gold  in  the  cavity,  fold  after 
fold  should  be  introduced  until  it  is  compactly  filled ;  except  in  thoae 
caaefl  where  the  lower  part  is  very  small,  when  a  smaller-pointed  in- 
strument should  be  employed  for  the  completion  of  the  operation ;  and 
indeed  for  the  introduction  of  all  the  gold,  if  the  cavity  b  not  large 
or  the  aperture  between  the  teeth  very  narrow. 

For  consolidating  the  extruding  gold,  the  instrument  represented  in 
Jig.  107  will,  in  many  cases,  be  all  that  is  required.  But  the  one  repre- 
sented io  Fig.  112  can  sometimes  be  used  very  advantageously ;  and 

Fio.  112.  Fio.  113. 


the  one  in  Fig.  113  will  be  found  a  useful  condenser  for  the  right  as 
well  as  the  left  approximal  surface  of  an  incisor,  or  cuspid  tooth; 
and  both  the  last-mentioned  instruments  may  often  be  used  to  great 
advantage  on  the  approximal  surfaces  of  other  teeth.  Some  of  the 
instruments  employed  in  filling  teeth  with  adhesive  and  crystal  or 
Bponge  gold  may  al^^o  be  advnntageously  employed  in  consolidating 
the  ordinary  gold  in  the  approximal  surfaces  of  the  incisors  and  other 
teeth. 

In  completing  the  operation,  it  is  important  that  every  particle  of 
gold  overlapping  the  orifice,  and  frequently  extending  under  the  free 
edge  of  the  gum,  should  be  removed  before  finishing  the  surface  of 
the  filling;  but  the  operator  ought,  at  the  same  time,  to  avoid  as  much 
aa  possible  wounding  the  gum  and  dental  periosteum.  As  the  cavity 
frequently  extends  a  little  above  the  gum,  great  care  is  necessary  to 
prevent  wounding  it ;  indeed,  there  are  many  casea  in  which  it  cannot 
be  avoided,  unless  the  point  of  the  gum  is  pressed  up  between  the  teeth, 
by  the  introduction  of  a  piece  of  raw  cotton,  band  of  rubber,  or  wedge 
of  wood,  a  day  or  two  before  the  operation  of  filling  is  performed. 

In  filling  an  incisor,  or  cuspid  tooth,  on  the  labial  surface,  the  ope> 
ration  is  often  very  simple  and  easy ;  but  there  are  many  cases  in  which 
it  IB  both  difficult  and  tedious.  The  head  of  the  patient  should  rest 
with  the  face  upward,  as  already  described,  and  sustained  in  the  same 
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Fm.  114. 


vay  with  the  left  arm  of  the  opcmtor;  while,  vith  the  thumb  of  the 
It^j^  baud  placed  on  tliu  gum  abgvc  the  tooth,  the  upper  Up  sboold  bo 
elevat«<l. 

The  tbrefiii);er  ahould  be  prosed  firmly  a^-ainst  tlie  palalii^e  HtirfiLco 
of  the  tooth,  aud  Uie  left  dde  of  ihe  ehiu  gr-iitly  {irasjxKl  nitli  tlw 
other  throe  Gngvre.  Tlien,  iriih  an  iutniu- 
m«nt  (Fig.  114}  having  a  wedge^hajwd  point, 
grasped  vith  th«  rijihi  hand,  aa  iu  fig.  Ill 
or  115,  Ihe  operator  cJiould  proceol  to  inlro- 
dtice  thegold.Manilingatllierixbl  sideof  tlio 
potient,  with  the  thumb  of  the  rigiit  haiid  r»liag  on  a  tooth  lo  tli« 
loft  of  tiu!  oue  he  U  about  to  fill,  or  against  the  oheeic.  Ili'  ohuuM  c-um- 
m>?ncc  by  laying  the  fir»t  folds  agunat  the  nnllB  of  the  cavity  nearoit  lo 
him,  oitd  tbua  introduce  fold  after  fold,  until  it  i«  compoetly  filled,    llie 

Fio.  115. 


« 


<'!" 


...^ 


Fto.ll«. 


Mctndlng  pottilon  may  Im!  poiLtoliilatcil  with  a  round  or  sqii arc- pointed 
liutniBumt,  or  with  a  Hiraight-pointi^l  i>w  tut  r^prLiteiili-d  iu  Pig.  116, 
Great  care  la  neoeaaary  to  prevent  the  instrumenl  from  Hlippiog  and 
vounding  tlie  guma.  After  having  partially  lYHwulidated  the  gold, 
the  overlapiiing  portion  mu.it  ha  firmly  presdod  tonurd  the  ccslre  of 
the  cavity,  aiid  the  point  of  thv  tDgtrument 
repctttrdly  npjOicil  to  every  part  of  the  sur- 
face of  tJie  titling,  until  U  can  no  longer  li« 
mado  to  yield  lo  preeiare.  This  done,  the 
gold  may  be  filed  domi  to  the  level  of  the  tooth,  smoothed  with  Ar- 
kanma  stoue^  and  bumUlied  or  polished. 

Whrji  the  cftvily  is  shallow  and  the  orifice  broml,  the  gold  as  it  if 
intriHlnrc'd  must  be  lif1d  in  ita  place  with  tfae  tbtimb  of  the  left  hand, 
nntil  a  anflicient  quantity  baa  been  placed  (n  the  cavity  to  obtain  for 
it  the  neecsnTy  support  fVou  the  aurrounding  wnll*.  But  in  over- 
timing difficulties  of  thia  sort,  the  peculiar  cin'iini.->tiinc<t»  of  the  case 
can  alone  aaggeet  the  proper  moans  to  be  employed  by  the  opcratw. 
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The  decay  sometimes  extends  entirely  acrosa  the  labial  surface  of  the 
tooth,  leaving,  after  its  removal,  a  horizontal  groove  open  at  both  ends. 
Id  this  case  the  vails  should  be  made  rough,  wider  at  the  bottom  than 
at  the  opening,  and  the  operation  of  filling  commenced  at  oue  end,  by 
applying  the  folds  of  foil  alternately  against  the  upper  and  lower  wall, 
and  consolidating  them  bo  thoroughly  as  to  prevent  the  liability  of 
their  being  displaced  during  any  subsequent  part  of  the  operation. 
SncceeBive  folds  are  introduced  in  the  same  manher,  each  in  close  con- 
tact with  the  preceding  series,  until  the  groove  is  completely  filled, 
appljHng  the  pressure  during  the  whole  of  the  operation  against  the 
two  walla.  In  condensing  the  extruding  gold,  the  operator  should  com- 
mence first  at  one  end  of  the  groove,  then  at  the  other,  and  afterward 
consolidate  the  whole  surface  of  the  filling.  In  finishing  the  operation, 
the  same  precaution,  with  regard  to  wounding  the  gum  and  dental 
periosteum,  should  he  observed  here  as  recommended  for  the  approxi- 
mal  surface  of  the  tooth. 

Although  it  rarely  happens  that  the  palatine  surfaces  of  the  upper 
incisors  are  attacked  by  caries,  yet  the  disease  does  sometimes  develop 
itself  there,  in  the  indentations  occasionally  found  a  little  below  the 
free  edge  of  the  gum.  The  removal  of  the  diseased  part,  the  forma- 
tion of  a  cavity,  and  the  introduction  of  a  tilling,  can,  in  the  majority 
of  cases,  be  more  easily  accomplished  va  this  than  in  any  other  part 
(^  an  incisor  tooth. 

PiQ.  U7.  Fia.llB. 


The  cavity  being  properly  prepared  for  filling,  the  head  should  bo 
placed  as  before  directed,  except  that  the  chin  may  be  a  little  more 
elevated,  to  enable  the  operator  to  obtain  a  more  convenient  view  of 
the  locality  of  his  operation  ;  the  thumb  of  the  left  baud  may  be  placed 
on  the  labial  surface  of  the  tooth ;  and  the  forefinger  on  the  gum 
immediately  above  the  palatine  surface.  He  should  now,  with  a 
wedge-pointed  instrument,  shaped  as  in  Fig.  117,  proceed  to  introduce 
the  gold,  applying  the  first  fold  t^inst  the  palatine  wall  or  the  palato- 
approximal  angle  of  the  cavity,  as  may  be  most  convenient.  Having 
filled  the  cavity,  the  extruding  gold  may  be  condensed  with  an  instru- 
ment like  the  one  represented  in  Fig.  118, 

Sometimes  straight  instruments,  and  at  other  times  instruments 
curved  at  the  points  more  than  those  represented  in  Figs.  117  and  118, 
can  be  more  conveniently  employed ;  depending  altogether  upon  the 
size  of  the  moutS  and  the  forward  or  backward  deviation  of  the  teeth 
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frona  a  vortical  piwitinii.    This  ia  a  matter,  therefore,  which  th«  ioiff\ 
ment  of  ihn  u|H^rB(^ir  luu.tt  deterniiue. 

II.  With  Aiihe*ivti  Gald  Foil — For  fUliDg  cavities  in  the  approxi- 
lual  8ur&out(  of  \h&  supenor  iudson  aiul  ciu>]>i<tati,  the  moel  eBectusl 
xoaaa  should  be  adopted  to  retain  the  61liag.  In  Bom«  ft-w  casu  it 
way  dot  bo  [imaible  lo  do  mure  tlian  form  email  ander-cutliags  at  eadi 
a|>jir<>xttiiul  angle  <>f  t!io  vavltr,  and  aitiUher  aimilar  one  at  the  cutting 
<!(igt!,  which  iTMiild  butiulIiciitDt  fur  the  reteutioD  of  auon-adiiesivegoJd 
filling;  but  tn  llio  iimjoriiy  of  caaee,  one  of  adhceive  gold  cau  be  so 
•ecnrclf  niK'Iiorcd  that  ihv  c<:rvical  wall  Ik  {icrfoctly  |>rut«ctod,  and  a 
fhiclurc  at  any  point  along  tliu  uilgt'^  of  tlK'  cavity  will  not  dialodgo 
Uh-  filling. 

To  ctlbct  this,  relaiuiog  poioU  taadc  Ky  a  small,  equaro^tdged  drill, 
arc  uocoawry,  irltich  can  be  fbrm«d  in  apptoximol  surfaoo  aivitiM 
of  the  indsore  and  cuspidali,  id  thai  portion  of  the  dentine  o«ar  tli« 
labial  surface  where  it  uuiloa  wiUi  ilio  lemootuiu,  and  in  the  same  ] 
lion  ill  tiie  palatine  aurfaoe.  Tho^  retainin;;  puiiila  can  he  made 
the  ODe-lwciitielh  to  the  one-flIxl<^ntli  of  an  ioch  in  depth,  and  in  add 
U'>na»mall  uncIcr-riiltinK  ou  the  wall  ii^xl  to  the  cuttiuju;  eil^.  In 
drilling  the  retaining  points  in  the  rcrvicai  wall  m-ar  the  labial  and 
palatine  nurfaccA.  the  drill  should  he  ditvctcd  in  a  tiiM?  with  the  In 
axis  of  the  root  in  order  thai  the  cavity  made  hy  it  i*  itiiflicionlly  di»^ 
tant  from  the  puip  of  the  toolh.  The  cavity  being  properly  tonued, 
dried,  and  proiect«d  from  all  moisture,  the  gold  t-W,  prejwrcd  in  the 
mauucr  before  di»cribe<],  a  varrlod  into  the  cavity  with  the  incrwluciug 
pliera,  or  on  the  point  of  an  invtrumeiit,  and  packed  into  the  retaining 
[H>int'  until  llitwc  arc  wilidly  lilk'd. 

The  gold  \t  then  compactly  built  from  oiio  (if  these  retaiuing  point 
to  the  other,  and  over  tlic  floor  of  the  cavity  until  a  base  is  tonng 
extt-ndiiig  over  the  ahole  of  the  floor. 

From  thi«  base  tlw  gold  i«  then  huilt  to  thi;  r>riGc.-<e ;  and  during  tlie 
entire  pniccss,  it  is  packed  a  little  higher  about  the  nalts  than  in  lh« 
centre,  in  order  to  oblain  a  more  thorough  eoiitaet.  When  the  gold 
ha<  reached  the  oriHce,  the  centre  is  then  built  up,  and  the  surface  coD- 
dcn»ed  and  Hnished  a^  before  described. 

Crystal  gold  is  preferred  by  somu  for  filling  the  retaining  pointa 
and  Ibnning  the  base  covering  the  floor  of  the  cavity,  on  account  of  its 
retaiiiirij;  it»  position  better  than  fi>il.  This  description  of  the  method 
of  introducing  adhesive  foil  nill  apply  to  all  cavities  wherever  situated, 
and  need  not  be  repeated  hercatler.  For  crystal  g<ild  the  aivity  may 
be  formed  in  the  same  maaiier  as  for  adhesive  gold  foil,  although  manj 
depend  upon  uudcr-cuttiogs  instead  of  retaining  points  fi^r  iu  mteudo 
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As  the  method  of  introducing  crystal  gold  iato  cavities  has  already 
been  described,  it  is  nut  necessary  to  say  more  concerniiig  it. 

FILLING  THE  BUFEKIOR   UOLARS  AND   BICUSPIDS. 

•L  With  Non- Adhesive  Gold  Foil.  —  In  describing  the  manner  of 
filling  a  cavity  in  each  of  the  principal  localities  liable  to  be  attacked 
by  caries,  in  the  above-mentioned  teeth,  the  writer  will  begin  with  the 
grinding  surface  uf  the  first  molar  on  tlie  right  side.  The  directions 
giren  for  filling  a  cavity  here,  will,  with  a  few  exceptions,  be  applicable 
to  the  introduction  of  a  filling  in  the  grinding  surface  of  any  of  the 
upper  molars  or  bicuspids. 

When  the  cavity  is  very  deep,  and  its  circumference  not  large,  it  is 
difficult,  if  not  impossible,  to  make  a  filling  sufficiently  firm  and  solid 
in  every  part  by  the  introduction  of  folds  of  gold  long  enough  to 
extend  from  the  bottom  to  the  orifice.  The  operation,  therefore,  should 
be  divided  into  two  parts  i  two-thirds  of  the  cavity  should  be  first 
thoroughly  filled  with  vertical  folds,  and  afterward  the  remaining  third 
in  the  same  manner. 

In  filling  a  molar  or  bicuspid  on  any  of  its  surfaces,  the  head  of  the 
patient  should,  for  the  most  part,  occupy  very  nearly  the  same  position, 
and  have  the  same  elevation  as  required  for  an  operation  011  an  incisor 
or  cuspid.  The  cavity  being  prepared  for  the  filling,  and  one  end  of 
the  roll  of  foil  placed  in  it,  the  tooth  may  be  grasped  with  the  thumb 
and  forefinger  of  the  lefl  hand  of  the  operator  —  the  former  placed 
on  the  buccal  surface  in  such  a  manner  as  to  press  back  the  commissure 
of  the  lips,  and  the  latter  on  the  palatine  surface;  then  fold  alter  fold 
maybe  introduced  and  forcibly  pressed  against  the  posterior  wall  until 
the  cavity  Is  filled.  Fur  this  purpose  an  instrument  may  be  used  like 
the  one  represented  in  Fig.  114  or  117.  If  the  former  is  used,  it  is  to 
be  held  as  shown  in  Fig.  111.  The  extruding  portion  should  then  be 
condensed  with  a  straight  instrument,  as  in  Fig.  116,  or  curved  plug- 
geni,  Fig.  118  or  119,  as  may  be  most  convenient. 

As  a  general  rule,  filling  a  cavity  in  the  grinding  surface  of  an  upper 
molaror  bicuspid  is  an  exceedingly  simple  operation,  requiring  less  skill 
than  the  introduction  of  a  plug  in  any  other  locality  in  these  teeth ; 
but  there  are  cases  in  which  it  is  rendered  very  difficult;  as,  for  example, 
when  there  are  one  or  more  fissures  or  carious  depressions  radiuting 
from  the  main  cavity.  After  the  caries  has  been  removed,  which  is 
often  a  very  tedious  operation,  it  requires  considerable  time  and  skill 
to  fill  these  thoroughly.  When  it  is  not  properly  done,  as  is  too  often 
the  case,  a  recurrence  of  the  disease  will  sorm  take  place,  and  thus 
defeat  the  object  for  which  the  operation  was  performed. 

The  introduction  of  s  filling  in  the  grinding  surface  of  the  second 
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or  thirri  molar  of  : 


iinutll  mouth,  U  mimIIm 


Fill.  lift. 


dilBculty ;  in  Mme 
aa  instrument  Uiiring  «  jmiiit  Iwut  iirsri;  U 
ri)|;bt  an^lM  wiih  tlic  stotn,  like  ihc  om  npre- 
■enunl  in  Fig.  119;  coaM>qm>nt)y  the  potnr  n-,^ 
quired  ftir  introdwing  and  cttoiotidaiini; 
gold  is  a|>|>liod  to  grt-nt  tli»adTaDlH)C«.     Ball 
iDSlruineiii  n>|>r(«eiiU'd  in  thm  rui  is  anif 
tei>d«l  for  the  fint  f*n  of  dtc  operation  i>rmo- 
soliilnttnf;  the  metal ;  for  its  complvlioii,  nnalW  poiut«  arc  n^utml. 

In  lillinK  a  cavity  in  the  i;rin(iin|:  surface  of  a  1ir»4  upper  tnuiui  oa 
the  left  oi'le  of  the  mnutli,  the  thnmb  of  the  loft  band  may  be  pUeel 
■l^inst  the  left  cuapid  or  first  or  second  bicuspid,  u  mar  be  m<«  > 
V«nicnt  to  the  operator;  whil«  the  foroliii^r  is  plat-mj  behind 
point  of  the  iDstnimcnt,  and  «t  the  sumo  liruc  made  lo  pitfh  luirk  thr 
commtSHure  of  the  !ipe.  To  obiaiu  a  good  ricw  of  the  mvilv  in  a 
•econd  or  lliird  molar  durinf*  Ibe  operation,  the  cheek  tbould  be 
pmaod  from  the  tooth  with  thi>  forrlingpr of  the  left  hand;  but  this 
fini^ciiD  seldom  be  eamol  fur  enough  bAckon  this  side  of  the  mout^ 
to  be  placed  behind  the  point  of  the  instrument.  Ihiriny,'  the  iat 
duclion  of  f;o](l,  the  ring  finger  nod  little  finger  of  Uie  ritfht  hi 
efaould  he  mmle  to  re»l  on  the  inei^or  leotb,  while  llie  ii»lrtjm«nt  i 
griMped  (Pig.  Ill)  irilh  the  thumb,  miildle  and  fore  finger. 

In  filling  II  cavity  tn  Uie  Anterior  approximal  Hurfacv  of  a  right 
8U|)«rior  molar  or  hieuspi<l,  the  o{)eration   may  h<>  coniaivncMl  hy 

placing  the  gold  agiiinM  the  jialatiDO 
trail,  and  ending  at  the  buccal.  But 
before  the  praotw  of  cODdi-n»iiig  is 
commenced,  every  portion  uf  the  sur- 
ftiec  oD^ht  to  be  thoroughly  toted 
with  n  vedgv-pointed  instrument,  and 
wherever  llie  point  can  l>e  forced  into 
the  gold,  the  cavity  tbite  fornieil  .-himld 
I  \ff  filltsl.  The  iuHtrument  cniploynl 
fi)r  the  intriHliiotion  of  the  giild  tnay 
h<iIikvtbeon«-reprMi'nt«-d  in  Fig.114, 
but  having  n  raih<'r  longer  ]<oint,  and 
grasped  as  in  Pig.  111.  For  condens- 
ing the  extruding  pnrtions.  either  or 
tiotli  (if  the  inBlriiinMits  represcmtml 
in  Fijfi.  108  and  1 12  may  I>e  wted,  as 
nl«o  the  one  employoil  lor  the  intro- 
duction of  the  gold ;  and  one  shaped  a* 
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In  "Fig.  120  maj  be  sometimes  used  with  great  advantage.  During 
this  p&rt  of  the  operation,  the  instrument  may  be  held  aa  before,  or  as 
seen  in  Fig.  121,  which  permits  a  much  greater  amount  of  force  to  be 
applied  than  when  held  in  any  other  manner. 

Nearly  the  same  method  and  the  same  instruments  are  required  for 
filling  a  corresponding  cavity  on  the  opposite  ude  of  the  jaw.  When 
practicable,  the  forefinger  of  the  left  hand  should  be  placed  on  the 
palatine  surface  of  the  tooth,  and  the  thumb  against  the  buccal  eur- 
fiwe,  and  in  addition  to  the  inittriiments  recommended  for  the  right 
side  of  the  mouth,  the  one  shown  in  Fig.  106  may  be  very  conveniently 
employed  to  introduce  the  gold;  also  Fig.  108  or  Fig.  122,  in  con- 
densiog  the  surface  of  the  filling.  The  writer 
finds  this  last  pariiculariy  valuable  in  very  ""■  ^^^ 

nuuiy  cases.  g^^^7 

A  covity  in  the  posterior  approxiraal  sur-  \i  .  •  ■  m- 
fitce  of  a  superior  bicuspid  on  either  side  of  the 
mouth,  can,  in  the  majority  of  cases,  be  as  easily  filled  as  one  in  the 
anterior  approximal  surface.  The  position  of  the  left  hunt!  is  very 
nearly  the  ssme,  and  in  the  introduction  of  the  gold,  the  first  folds 
are  place<l  against  the  palatine  wall  of  the  cavity.  By  commencing 
on  this  side,  the  operator  is  enabled  to  lay  the  folds  more  compactly 
than  he  couM  were  he  to  commence  at  any  other  point  He  also  has 
a  more  perfect  control  over  the  instrument  in  this  part  of  the  opera- 
tion, and  has  a  better  view  of  the  cavity  during  the  introduction  of 
the  gold.  For  consolidating  the  lilling,  the  instruments  represented 
in  Figs.  107,  108,  and  113  are  as  well  adapted  to  the  purjiose  as  any 
that  can  be  employed. 

When  the  mouth  of  a  patient  is  large,  a  filling  can  often  l>e  intro- 
duced with  nearly  as  much  cose  in  the  posterior  approxiuiiil  surface 
of  a  first  or  even  a  second  U]>[)cr  molar  as  in  that  of  a  bicii^iiid;  but 
when  the  moulh  is  small  and  the  cheeks  fleshy,  it  often  becomes  a 
difficult  and  |>crplexing  operation,  although  the  same  method  is  u:^d; 
yet,  as  it  is  absolutely  necessary  to  the  introduction  of  a  good  filling 
that  the  operator  should  see  the  cavity  and  witness  every  part  of  the 
operation,  his  ingenuity  is  often  taxed  to  the  utmoi't  in  contriving  the 
must  suitable  means  to  enable  him  to  do  it.  A  number  of  instrumonts 
for  drawing  back  the  corner  of  the  mouth  have  been  invented  ;  but 
the  writer  believes  there  are  none  so  well  suited  to  the  purp<iiie  as  the 
thumb  or  forefinger  of  the  left  hand  of  the  operator.  If  the  oiierator 
will  accustom  himself  to  the  use  of  a  small  inouth-glass  held  in  the 
left  hand  whilst  operating,  he  will  be  spared  many  baok.bn^aking 
efiurts  to  keep  in  view  fillings  on  posterior  surfaces.  It  is  necewary  to 
become  familiar  with  the  apparently  reverse  motion  of  the  iustrumeut 
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mi  WMi  ID  llieglaafl;  also  to  accuslom  the  three  finpenofUit 
hniiil  tg  net  iH<]u|>i!ii<I»iitly  of  the  tliunib  ftiul  forefioj^er.  But  tiR 
tli4!  iiiiwt  citrvfiil  and  skilful  o)>en^»ra  of  tbia  or  aajf  oiher  coudut, 
Dr.  Miiyiianl,  amure*  a»  tliat  he  woriu  from  a  reflected  Tint  ia  m 
glftM  will)  tho  Mine  eue  as  irhere  he  has  a  direct  vicir  of  the  tnitr, 
aud  nhtniiM,  In  wry  Diiiiiy  auta  where  hv  usee  the  gliuv,  an  teeaaej 
of  vtfwf  wfJiich  .iiiwt  viiti»ii  coiild  iiol  give  him. 

nifiint  i]i»iiii>«»iiig  till*  |>Dut  of  the  •iibject.  then  i*  one  poial  u 
which  iht'  iitt«:utiun  of  the  jriniRg  pnictilJODer  should  Ijo  parunlnft 
dirM-teil.  Miiitv,  in  otlicr  riM(H.-ots  toleraltljr  good  u|ivrntun,  atr  ami 
likely  to  tail  in  nut  iiiiruduciug  a  vulEcicnt  qiiaDtily  of  guU  ia  iW 
U]i{>cr  )>nlnliiio  jtnrtioii  of  the  cavity.  Tlii;  iiuthor  fn^juvtitly  iiinU 
with  auKs  ill  which  thu  walla  uf  tha  cuvity  iirv  |MTfL-ctly  couutL  inl 
every  otlicr  part  of  tba  filling  well  ooo^lidatn] :  but  here,  upon  iIm 
aj)|iliuilion  of  a  wed;;e-{»oiut('d  iiistnitnetn,  the  i;uld  ia  easily  ikfTo- 
ratrd.  He  would,  thcrefure,  ailvi^.'  tiic  iiivxpeii«DC«d  opentor  biMt 
tlii»  by  tcvcra  preaaure  witli  a  Hharp  wtMlge-paiuted  iiuitninicnt,  as  mil, 
Indeed,  a«  evtry  |>an  of  the  flItiriK.  before  Iraviux  the  operaiiM. 
There  Ia  alao  one  other  pr«i-auti»ii  a|i|dicable  to  fillings  in  tiu-  aiifiriA- 
Iniitl  iiurfaoua  of  the  inCMorii  and  t:u.i]>id»,  as  wi-ll  as  of  tho  ntnlnrs  aid 
bicuMpid)! ;  U  relate*  to  overliipjii  ng  portion*  of  gold  unJer  the  fnt 
n]ge  of  the  gum,  whii-h  [iiuKl  l>e  ciircfally  and  ooinptv(«ly  itnMVtA 
bi'tbrc  thi'  (i]>craliuii  coo  bu  regiinlvil  n»  cnniplote. 

Ill  filling  a  cavity  in  the  buccal  anrliico  of  an  upper  bicufipid  or 
raular,  on  cither  side  of  the  mouth,  the  gold  may  be  intrialucctl  with 
tile  iiiflrunienl*  represented  in  Fi;^  104.  lU,  Tht*  Inilcr  is  Iwtlef 
sda)iU-d  for  the  left  eide,  but  may  aUo  be  used  on  the  rit,'ht.  The 
straight  u'edgc-pointe<l  tiulrument  may  also  he  advanlaii:c<oudy  em- 
ployed oil  thia  side.  The  fin<t  f<d<U  of  ^-old  should  l>e  plHceil  agaiau 
the  piL^trrior  wall,  procee<ling  from  Ituhlnd  furwurd.  and  pn^itg  iha 
folds  iigtiinnt  each  niher  na  cuiui«ctly  as  [K»t«iblc     When  ilic  cavity 

i  a  large  orifice,  atid  is  mllKir  nhnllow,  or  in  other  rt9pi-4.t»  ImuIIv 
hajKsl  for  the  retention  of  tho  goM,  the  nperalioii  u  oAra  t4'diotl^  dit 
(icull,  mid  |ii:rptcxing.  But  under  favimhto  circnnwtancue  a  tUliag 
nniy  be  nltnont  as  readily  introduc«d  hero  as  in  any  other  part. 

The  palatine  Nurfaoe  of  a  bicuspid  or  of  a  molar  is  rarely  atuekcd 
by  caries ;  on  the  liitter,  it  is  iisiinl  ly  Hnite<l  in  a  deprcwion  at  the  ii-rini- 
nation  of  a  fissure  leading  from  the  poMcrior  depression  in  ihe^riixliii^ 
Burfactk  It  is  usually  utuated  near  the  posterior  palato-approsiinol 
ADgle  of  the  crown,  about  half-way  between  the  fpm  and  the  n-rviMl 
extremity  of  thetooili.  It  aometime«  hap[iens  that  the  n-iilla  of  iImm 
fisnires  are  affecteil  with  cariM  throughout  their  whole  extent.  rc«|uirtng 
to  be  filled  fJMin  the  depression  iu  the  grinding  to  ita  terminatJoa  on 
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ioe  •urfuw.  In  this  cnae,  th«  portioD  of  tho  cnvily  nti  tliu 
_  iiiHUco  may  Uf  Unt  filtcil;  then  tb«  oporator  mnr  prrnvni  to 
II  tha  |«Iatinr  pnrtiuti  in  Uic  *iimo  miiDiior  u  if  il  wore  u  aiiiiph-cuviiy, 
Uijiig  th«  flnt  folild  of  foil,  ill  lli«  nuc  of  ii  rigbl  niulttr,  Bxainni 
h»  ti|>]<rr  nml  [xiHerior  stile  of  dm  upvaiug,  wUli  nu  iunuuiueiit  like 
b*>  mM- rc]tr<»t'ntc(t  in  Fig.  ll-l.  Grmt  care  ia  nvM-Mun- lo  |in?vi^Di 
h«^  tiKtmrtii'iit  frirm  nlippiiig.  It  o{t«li  [iM])iii-iiK,  (■.">,  thnt  iW  orifice 
Kci'iun  cliokeil  wiili  foil  before  tbo  i-uvity  t*  half  filled.  TIiIa,  iudced, 
I  liablo  Vi  tKcoT  iu  flUiiig  any  cavity  in  any  lootli;  miil  when  il  does 
1  <    iinliw  a  liiiflirit^Dt  itniuiinc  of  jinuuiiri!  i.«  ii[i|>licd  (u  make  a  free 

'  I  mo  il,  ilid  tillit])^'  will  Ix!  iinjM'rfi'ci,  aixl  tin- nltjoi't  of  the  oiwra- 
wholty  tk-lc«U'<t.     Wheal  tlio  cavity  U  situalix)  iu  a  MX  molar,  tlia 
M  may  he  iniro'lim'il  with  ih«  iiutrumriit*  n.-|>i-ivr»t>-<l  in  Fit;*-.  104, 
J,  plwttiK  Ihc  Gnd  lolde  sgaiiiM  the  upper  wall  of  ihu  cavity,  aiid 
cwiliuc:  do«nwa^t. 

bv  t-urvntiinv  of  tlie  puiuts  of  oondc using  instnimpnts  may  Im  simi- 

thoM  uniplDywI  for  tlio  introduction  of  th«  t^M.    Tliu  proems 

rr<<n'lriii>iii);  the  rxtniiliiig  portion  of  a  lillin;;iii  the  buei-al  or  pulft- 

^eiirtft'-T<i>f  UTuolar,  as  ncll  as  in  llie  spproxiinal  surface  of  ulnioM 

nlatoil  loolli,  may  In  grcaily  aided  by  properly  coustmeted 'for* 

Th<-  f'lltowiiig  ciit«  ofPnf.  Flagg^s  paU«ms  will  <-uiivey  a  mora 

vrt  idea  of  ilieir  ro4i)>tnictian  than  any  deecri|>l)oii  that  cau  bo 

ITcn.    Tbi-y  arc  provided  wiili  both  atraiuht  and  curvod  iMiitta. 

Pm.  tzs. 


Tiff.  123  ii>aalnit|;ht  f.irct:p> um-iI  fjroondcHsing  plugs  berween  teeth, 
vpun  tlw  mowal  or  lalenU  faces  above  or  below,  the  plug»  twiuji  located 
nnir  tlw  cuttiDg  ed|i;w  of  titi.'  ini'i»ar»,  tbe  ctisp«  of  the  cii>i<iil«  or  bi- 
twpitU,  ami  th«  buccal  w/yc-*  tif  llio  ayprotimatiny  faen  of  the  molars. 


T 


Pro.  IU. 


V. ■.—  .-- 


Fii[.  124  b  mwd  fi>r  condensing  nucU  plugs  or  parts  of  plugn  a*  arw 
''  '    "- ,  inci«in,  cuspids,  aud  bicuii|iids  of  the  upiwr  jaw  uear 
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thnr  neokii.  and  the  lin^itl  or  palntine  ed^rt  of  th«  approximal  plu^ 
as  Qvey  may  pertam  to  eupedor  or  inibrior  teeth. 
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Tig.  M^  if  intcnrli'd  Tor  condennng  plugs  npoo  the  lahinl,  pnlntino, 
will  )iii^ii!il  Ihc-c*  of  iiK.'Uont  and  cunpida  abttve  and  bcluo',  iiUo  upon 
the  hiiemi,  ptvlatint',  aiid  lingual  faces  of  hicuspidd  and  moUn  above 
will  Ik'Idw,  right  aiid  htt  sides. 

It  u  citdjr,  huwcvvr,  in  a  Miiull  number  of  caaea  Hint  thcM  insUu- 
ment«  can  be  advnutafMiiiMly  employed.  The  credit  of  tiw  ijiTcntton 
of  plupgiiig  forccpB  Iwloiig*,  vp  hcJieve,  to  ilio  late  Dr.  H.  II,  liayden. 

A  tnlwrcle.  of  greater  or  Iww  ww,  t»  HomcrttiiMai  found  od  the  anivrior 
palatine  surface  of  a  molar,  near  ihc  cmwn.  Bctwe«D  this  and  the 
body  of  the  frown,  a  deep  depxewion  is  often  meo,  which  beoomni  ibu 
Beat  of  (>nri»;  but  the  removal  of  the  (li^ea»cd  part,  and  the  InlnMluc- 
li(in  iifa  filling'  i:*  »o  simple,  that  a  special  description  of  tlic- operation 
Im  not  ditimt- il  netxMtirr. 

II,  Wilh  AAharive  OM  FaiL  —  In  f»rmin|;  cavities  in  tito  approxi- 
mal »iiriaf'<»  of  bieiwpidi"  nod  molnri,  it  U  i^iwRtinl,  in  tin;  mnjorily  of 
cn»i«,  lo  »^^pllT1ltB  thv  twth  eltlu-r  by  niutun  of  prtsMurc  or  by  cutting 
Bway  a  portion  of  (lie  crowns 

When  ibcy  are  very  t^luM  together,  it  is  often  impenible  to  gain  niffi* 
cieut  splice  hy  prwiure,  and  it  then  beconics  necessary  to  rtitort  to  tlHl 
enamei  chisel  and  file,  culling  an'ay  a  portion  from  each  tooth,  when 
both  are  decayed,  and  from  one  only,  if  the  otlier  ik  in  a  wmnd  coodi- 
tioiL  The  former  practice  in  no  jura  ting  Uium  Uvth  vn»  to  cut  away 
so  much  <if  the  euiire  approximal  surface  tut  to  form  n  V-shaped  space 
of  Mifliiticnt  exteut  to  euuble  the  i>perator  to  rcarh  the  cavity  (^"ily. 
But  hy  thin  nii^hod  iIid  crono  of  the  tooth  was  diafi^red.  and  a  npiu'e 
formcil  in  which  fowl  n>uilily  colleetH,  and  became  a  wmn-c  wf  con- 
flidernblc  annoyance.  To  avoid  this,  the  practice  now  ii!  to  cut  ihratigh 
the  grinding  surface  to  the  approximal  cavity,  ninrti#ing  this  opening, 
and  tliii^  pre.ierve  the  palato-  and  Unctxi  npproximal  angles,  while  at  the 
fSine  time  the  shape  of  the  op^-ning  thmugh  the  grinding  surfiK'C  ma- 
terially iwwW  in  the  reti'iiiiun  »l  the  filling.  In  preparing  thiwe  cavi- 
ties for  Hilhivivi!  golil  foil,  nt  hwt  two  good  retaining  pninu  should 
be  made  at  the  cervical  wiill  ami  two  nnder-cultings  at  the  cusps,  which 
bare  been  preserved  by  the  method  cf  gaining  space  just  described. 
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But  one  of  these  retaining  pointa,  in  connection  with  the  two  under- 
cuttingB  at  the  cUBps,  wilt  often  secure  the  filling,  wlien  the  nature  of 
the  case  will  not  allow  of  more  being  made. 

In  preparing  a  cavity  on  the  posterior  approsimal  eurface  of  a 
molar  tooth,  access  \a  obtained  by  cutting  through  the  grinding  eur- 
flice  ia  the  manner  before  referred  to ;  then,  by  means  of  iustrumenta 
more  or  leas  curved,  the  buccal  and  palatine  walla  are  made  parallel 
with  each  other,  under-cuttings  formed  at  the  cusps,  and  retaining  points 
drilled  in  the  cervical  watt  at  different  angles.  Advautage  is  also 
gained  from  having  the  cervical  wall  slightly  undercut.  lu  introduc- 
ing the  gold  into  a  cavity  of  this  nature,  many  prefer  placing  a  pol- 
ished plate  of  metal  back  of  the  cavity  in  the  space  between  the  teeth, 
and  condensing  the  gold  firmly  agaiust  it  in  building  up  this  portion 
of  the  crown.  By  this  method  a  good  support  is  obtained,  and,  atlier 
all  the  gold  necessary  is  introduced  and  consolidated,  the  metal  plate 
is  removed.  In  filling  grinding  surface  cavities  in  the  molar  teeth, 
where  the  decay  has  extended  along  one  or  more  of  the  crown  fissures, 
with  adhesive  gold  foil  or  crystal  gold,  the  gold  ia  first  introdut^ed  into 
the  bottoms  of  the  crown  fissures,  and  built  up  to  their  orifices,  thus 
completing  the  filling  of  these  fissures  before  the  central  cavity  is  filled. 
In  preparing  cavities  extending  in  the  form  of  grooves  over  the  buccal 
and  palatine  surfaces  of  the  bicuspids  and  molars,  all  projecting  por- 
tions of  enamel  should  be  cut  away,  so  as  to  allow  these  cavities  to  be 
but  little  larger  within  than  at  their  orifices;  and  the  ends  of  the 
groove,  which  are  usually  shallow,  should  be  made  as  deep  as  the  cen- 
tre. One  retaining  point  may  then  be  made  in  each  of  the  two  walls 
forming  the  ends  of  the  groove-like  cavity,  or  one  retaining  point  in 
the  posterior  wall,  in  connection  with  an  under-cutting  in  the  anterior 
one,  will  answer  for  the  retention  of  the  filling.  In  introducing  the 
gold  into  a  cavity  of  this  form,  the  retaining  points  are  first  filled  and 
the  gold  built  across  the  floor  of  the  cavity  fixim  one  to  the  other,  and 
from  the  ba.'ie  thus  formed  to  the  orifice.  Wlieii  a  cavity  upon  the 
buccal  or  palatine  surface  extends  under  the  free  margin  of  the  gum, 
it  is  necessary  to  either  force  the  gum  away  by  pressure  with  pledgets 
of  cotton,  or  to  remove  the  portion  overlapping  the  cavity.  The  hem- 
orrhage which  follows  this  latter  metlioil  may  be  checked  by  any  of  the 
hsnnoatatic  agents  in  use,  such  as  tannin,  phenol  sodique,  creosote, 
powdered  subsulphate  of  iron,  etc.,  ond  a  few  layers  of  bibulous  paper 
applied  to  the  gum  during  the  operation  of  filling  the  cavity. 

FILLIHQ  THE  INFERIOR   ISCISORS   AND  CUSPID3. 

The  operation  of  filling  a  lower  incisor  or  cuspid  is  far  more  diflicult 
tbaa  filling  an  upper.    It  is  fortunate,  therefore,  both  for  the  deutist 
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and  the  paticDt.  tbat  the  lower  inctaora  snd  ciurpMs  art  \«t»  lUblc  to 
caries  tbaa  th«  nppor. 

Tk«coDHUDt  tendency  of  the  lower  jaw  tochnnge  ito  poxition  iscm- 
twnaasing  to  tlie  dentist  in  operating  i>u  any  of  thi,;  toctb  in  it,  and  in 
csMoftheincLwn  aui]  ouapidw  it  in  Koineliniw  ptxtulisrly  porplexins;. 
To  prorciit  tlii:t,  all  the  «fli)rt  thii  operator  can  mnkc  with  his  left  Immi 
it  frcqu«Dtly  n»iuirti].  From  the  backward  incIinntioD,  too,  of  th««e 
teeth,  it  rarvly  happens  that  the  gold  can  be  introduced  fl\>ni  the  lingual 
dde  of  tl>e  arch ;  coogequcntly,  it  ia  necwaanr  to  tnake  the  apace  aa 
wide  anteriorly  aa  poeteriorly.  Dut  as  the  teeth  are  comparatirely 
email,  the  eeparatiun,  when  made  with  a  file,  fibould  be  no  wldnr  tbaa 
ill  atuoiutely  necessary  for  tlie  removal  of  tli«  diHeoscd  |«rt  and  tho 
introduction  of  the  gold.  When,  huir«vo-,  it  can  be  done  with  Mifiity, 
the aeparatioa  should  be  mode  with  a  piewof  ruhlKr  or  other  Bub> 
Htanco  lititww-n  the  tneth,  in  tho  mnnnrr  beftHW  dewriljcd. 

Wliile  ofwrating  on  the  Iiiw«r  tei-tb,  tlie  head  of  the  pnlicnt  ebonld 
occupy  a  mure  perpendicular  pniiition  than  while  operating  on  the 
upper :  this  niny  be  done  either  by  lowerioK  the  seal  or  raii^in^'  the 
bead-piece  of  the  chair.  Wlii'ii  by  the  latter,  it  will  be  oociuiionally 
neceesary  for  th«  opcrnior  to  stsnd  upon  a  8tool  fire  or  six  inches  in 
heijrlit. 

In  GUinji;  a  cavity  in  the  right  approxiraal  stirftiee  of  a  low«r  indwr 
or  cuNpid  with  non-adhtswe  gold  /oil,  ttie  iiillowiuf:  uietliod  in  recom- 
au!nde<l.  The  cavity  lioitiji;  prepared,  and  a  aufRcrent  quantity  ofguM 
foil  made  into  u  itmiill  mil,  or  folded  lengthwise,  an  the  operator  mny 
prefer,  witli  the  k-ft.  arm  ovpr  the  iMtticnl'tt  head,  the  chin  i:*  gently 
grasped  with  the  ]tti  hand,  white  the  thumh  lit  plac«cl  agaiii.'<t  the 
liujfual  surface  of  the  tooth,  the  forefinger  wrving  to  direct  the  gold 
and  point  «f  tho  ioxtniment,  and  aUo  tt>  dc{»rc«s  tlie  lower  Up.  The 
folds  of  gold  in  their  introduction  are  prcMH^  firmly  iguinKt  the  low«r 
wall  of  the  cavity.  The  instrument  employed  for  tlii«  purpww  may 
be  shaped  like  ibe  one  represented  in  Fi^.  126,  with  a  v«ry  Huall 
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wedKC-ohapcd  point. and  held  as  in  Pig.  111.  Theooiwolidatinnnf  the 
gold  may  be  effeeleti  partly  with  the  same  instnimfint,  partly  with  a 
round- pointi'd  one.  shaped  as  shown  in  Fig.  i;i7.  and  partly  with  an 
iRNtrumcnt  shaped  an  in  Vm-  113.  The  tooth  should  be  firmly  held 
hrtwwn  Ihc  thiiml)  and  fureflnger  of  the  left  hand  to  prevent  it  from 
being  nxiveil  in  ib  socket  by  the  pressure  of  the  instrnmenl. 

When  the  incifon  ore  very  small,  and  the  caries  has  spread  overk 
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fttrtion  of  the  nUie  of  the  tflotli,  it  is  of^D  difficdt  to  form  a 
liultlv  mviiy  for  Uh-  rclvtition  of  n  liniri;;  niitKitit  ]>vii«trntiii^  to  Uie 
iinif .  In  MUcli  cnwM,  lli<;  jMiticiK^:  anil  skill  uf  tin;  (i|K'Ritor  are 
nOy  laxnl  wvenely  in  otvtoinia^  n  utiffinL-nUy  ocinirc  lupport  for 
lid.  Uut  lliU  hf  enti  UHUitlty  do,  if  hf  cnn  miiki;  l)ii-  iKHlom  of 
iiy  lu  large  a»  Ui«  orifiw,  rvna  tlioiigli  ii  hnvi-  Iwt  littlu  il'^plh. 
Ttii  msunitr  uf  iiitnxlaoing  a  filling  in  tbc  Ivft  npproximal  mrfan 
■  THTttniilar.  Titer  Ifft  nrm  itnd  hand,  u  w^U  a«  Iht-  Ihurah  and 
'''ftfagvr,  arr.  all  difpottotl  of  in  l)>p  manner  jiicl  describi'd.  Th«  tamo 
*l>MniiBi'n(A.  loo,  may  be  employed  for  introdnoiog  and  voneoliditting 
'q*  ^d,  tfaotixh  in  the  fint  part  nf  the  nperation  the  iostniment 
^Rg.  1<)9)  may  otlva  be  advanugeously  substituted  for  th«  one  iu 

^u{hill):  hiut  hwn  «ni<l  vrilh  r^aH  to  fiUiuga  in  the  labial  or  lingual 
'  *l)rihf»  of  Intvrr  inritom  an<l  cutpida.  Although  carioA  rarely  attacks 
I  *Mier  of  l)ii«(-  (iirfnryv  of  a  lower  iiR-unr,  it  dues  »omMinit«  develop 
llbclf  in  r)ie  lubiitl  eurface  of  a  cuspid;  but  tlio  oporalioti  of  inlrt^ 
[dfldng  a  lilliiig  here  b  so  simple,  tliat  a  separsto  doscriptioo  of  thfl 
innr  »(  it  xs  not  deemed  tieooasary. 

h«  ojirmiion  of  furrDtng  cavitite  in  ibe  inferior  teeth  and  intro- 

cturitig  lufA^fi'm  yvtd  /oil  and  eryttal  gold  u  tbe  saDifl  as  that  de- 

iMcrilivl  for  the  sii[H!rior  teeth,  and  a  aei-oud  dcacription  is  therefore 

1  not  riKuidrn^l  iiereAMry.    As  abMlute  dryocM  is  eMeiitiul  in  roanipu- 

.  Intin):  nith  (hv  Aillifoivo  forms  of  gold,  thn  rvadiT  i>  referred  to  the 

variiHM  mrtliiHU  and  appliances  before  dtwHltul  for  dr)-iri){  cavities, 

[shhI  pnttM-tinjt  tlinni  from  moisture     In  filling  the  inferior  leetb,  the 

ruV  I    '  'in  will  Im'  found  to  Iht  a  valunhht  appliance  for  ex* 

cli''  '        iin;  from  holb  ibc  gold  and  >-avily,  and  t)ie  nliva- 

]mBip  an  eBiriirnl  adjuoirt  ta  tItU  <lani  for  relieving  the  mouth  of  the 

iva  an  it  m-r u nit i Isles  in  prolongitl  ojionitioDS.     For  ifnitmlltng  the 

VrR»'nt«  •'(  tli<-  Inijgno,  the  tongue  and  duct  compn.>wuir  can  W  titeA 

la  cvinnti-tiiin  wilti  pods  of  bibulous  pa]K>r  plaood  upon  the  nkoutlu  of 

tha  diirl4  bcncalh  the  tongue.     Prepared  spiitik  is  also  tuwl  succees- 

Ailly  on  the  mouihi  of  ihe  Mibliugual  and  submaxillary  duets,  for  coa- 

Iftilling  the  flow  of  uliva. 


riixixo  THE  isFRRion  Moi^na  asd  mcrsptDs. 

T  Lt  ravily  in  Ibn  grinding  Hurfncv  of  a  rii:ht  Inwcr  molar  or 

U>.:  . .  ..f  opnralor  may  Ntnud  on  ihn  t>nm«  sid«  of  hisi<aiieui,  and 
a  ftnr  inchni  hiffher  than  whilu  ojM'mling  on  an  Ineiwr  or  cuspid. 
Wiih  ht*  l«rt  arm  plac^^)  over  hii>  ]>alien('<i  hvail,  the  loolh  may  tw 
pw[n-d  wilh  the  thumb  nnd  fnrt'fnigor  of  the  left  hand,  while  the 
niiMta  fln][vr  la  phwvd  liy  the  side  uf  the  chin ;  the  olbar  two  ahould 
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be  placod  beneath  it  AA«r  pnipuring  Uw  ai\-ity,  non-adiurive  gnU 
fi>il  may  be  introduced  witli  nu  inft  rum  tint  like  the  ODe  rtrprwootad  in 
Fig.  117,  anil  bel<t  ft«»lii>wn  in  Pig.  111.  preaung  thu  TuliLi  «gauutlli6 
ixwlcritir  wall  of  t}i«  vuvity. 

lu  raiuK-Diiiii){  tKv  gDl<t  mtiet  the  CAvily  b  filled,  tise  the  instruntent 
reprwpRtt-d  in  Fig.  118,  SomPtimes,  however,  ih«  une  choira  in  Fig. 
1:^,  vhkU  Ri»y  b^  Leid  tut  seen  id  Fig.  106,  iiiMWi;n  a  bvucr  purpoMc; 
)>ut  a  greater  amount  of  liiree  can  be  exurtcd  wImsd  beld  in  itu:  nmn- 
iiur  Bbawn  in  Pig.  121,  pr«vioi»ly  wntppiug  it  vith  tbe  cumer  of  t 
nnpkiii,  Ut  pn^veut  Uie  jinall  part  of  the  iiiAtrunicnt  from  hurting  th« 
little  finger.  The  kind  of  invtruiiiunt,  and  the  niauuer  of  holding  it, 
vUl,  at'uT  all.  have  to  hv  dotcrniincd  by  the  operator,  I>uriHg  the 
introdueiion  and  coittolidation  of  tbc  gold,  the  lower  Jaw  i^honld  bd 
6mily  held  with  the  left  hand,  to  pieveot  it  from  nioring,  and  from 
being  too  much  dcpreMod.  Thi«  pre<-aution  ia  the  inorv  nwcssury,  at 
the  niUM.-l»  of  tlie  lower  jaw  and  IJie  ariiL-ular  ligamciitA  am  nddoin 
MTong  cniiiigh  to  nnint  the  amount  of  furc«  rv<[uin,<d  iu  tJte  operation. 

In  filling  a  cavity  in  tbu  grinding  :<urfac«  of  a  tooth  on  lli«  left 
Hide,  tiie  dentist  may  aanietimtM  operate  to  greater  advantage  by 
standing  on  tbe  same  ude.  In  tlii^  case,  the  conimlMurci  of  the  li|s 
ehonld  )»■  jiraMcd  biuilc  with  the  ihumh  of  the  IcA  haiid,  placing  it  on 
or  agaioH  the  tooth  to  he  tilUHt,  nhilc  Um;  forefinger  paaaee  in  Oout  of 
th«  chin,  Slid  tbe  other  three  beaentb  iU  Aa  a  general  rule,  Kowxivtri 
lie  will  be  able  to  operate  more  couvenientty  by  standing  on  tbe  right 
aide  «f  hii'  pntttnit,  and  hold  tlie  tooth  and  tbe  chin  in  tbc  miinuer  be- 
fofo  dirvct<^.  In  cither  earn,  tlie  gold,  in  lU  intro«luction,  ahould  be 
pressetl  against  tho  poi-tcrior  mill  of  the  cavity. 

Tbe  foregoing  general  directions  will  be  found,  for  the  mo«t  part. 
ap|ili<^ab1e  to  tbe  introduction  of  a  filling  in  Ihe  npproximiil  turfacn. 
Wheji  tbi^  crowuH  of  tlie  tcetli  are  long,  and  (be.  cavity  cituated  near 
the  gnni.  thu  operation  i»  winelimoi  very  dilBenlt  awl  tedious,  requir- 
ing nil  tbe  patience  and  »ki)I  Ihct  dcnt!>'t  can  exercife  to  aecompliHh  it 
E«curely.  This  difficulty  u  incn-nwd  wWu  tlic  shape  of  tlie  cavity  i> 
unfavorable  for  the  retcatiou  of  the  gold ;  or,  in  other  worda,  wbea 
tlw  carity  ia  ehalloir,  and  has  a  large  orifice.  There  ts  aUo  unailiitr 
veryaerioufl  difficulty  which  the  operator  encounters  in  llic  intmdiic- 
tion  uf  a  filling  in  Uie  approsimni,  and  also  in  the  buccal,  mirfaciv  of 
a  lower  molar  fir  bicuspid.  The  flow  uf  taliva  u  of^n  so  pnifuw  tliat 
the  whole  i>f  iht!  lower  part  of  the  mouth  ia  completely  filled,  nud  tbe 
tooth  inuiiiliileil  bulore  it  is  poeaible  to  inirodii(«  n  Hulfictcnt  quantity . 
of  gold  to  fill  the  cavity.  This  not  only  reliirds  tlic  oporalion.  but  it 
also  renden  it  more  difficult  and  perplexing;  far  it  Is  oecessar}'  to 
force  out  every  particle  of  ntoisturv  from  tli«  cavity  and  from  between 
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tke  diffirent  lajrers  of  gold,  before  the  necessary  cohesive  attraction 
betveen  them  can  be  secured.  If  this  is  uot  done,  or,  at  any  rate,  if 
all  the  moisture  is  nut  forced  from  the  cavity,  and  the  gold  sufficiently 
consolidated  to  render  it  impermeable  to  the  Huida  of  the  mouth,  the 
operation  will  be  uoduccessful. 

Ordiuary  foil,  sometimes  called  non-adhesive,  when  introduced  in 
fotda  lying  parallel  with  the  sides  of  the  cavity,  keeps  its  place  by  the 
close  lateral  contact  of  the  folds  against  each  other  and  the  walls  of 
the  cavity.  Hence  such  fillings  may  prove  successful,  although  done 
"  under  water,"  provided  the  lateral  pressure  is  sufficient  to  force  out 
the  Baliv^  from  between  the  layers  of  foil.  But  if  the  folds  are  laid 
in  parallel  with  the  bottom  of  the  cavity,  the  operation  will  fail,  in 
consequence  of  the  scaling  off  of  the  successive  layers  which  have  no 
adhesion.  Crystal  guld  and  adhesive  foil  fillings  depend  for  their 
success  upon  the  perfect  adhesion  of  their  component  pieces;  there. 
fore,  the  slightest  moisture,  or  even  dampuess,  while  being  introducedr 
is  fatal  to  their  durabilitj'. 

For  the  purpose  of  obviating  this  difficulty,  a  variety  of  means  havi 
been  propo^d,  the  most  important  of  which  have  already  been  de- 
scribed, and  need  not  be  again  referred  to. 

In  the  introiluction  of  non-adhesive  gold  on  the  right  side,  it  may  be 
pressed  against  the  buccal  wall  of  the  cavity  on  the  left  side,  or  against 
the  lingual  wall.  Either  of  the  instruments  represented  in  Figs.  103 
and  114  may  be  employed  for  the  introduction  of  the  gold,  whether 
the  cavity  be  situated  in  the  anterior  or  posterior  approximal  surface 
of  the  tooth,  and  may  be  held  in  the  hand  in  the  manner  shown  in 
Fig.  111. 

In  filling  a  cavity  in  the  lingual  and  posterior  approximal  angle 
of  a  first  or  second  bicuspid,  and  especiuily  from  the  ioaa  of  the  tooth 
behind  it,  when  there  is  a  backward  inclination  of  the  urgan,  great 
care  Is  necessarv  to  prevent  the  instrument  from  slipping  and  wuund- 
ing  the  lower  lip.  The  most  convenient  position  for  the  operator  in 
this  case  is  on  the  left  side,  and  partly  in  front  of  the  patient.  The 
tooth  may  then  be  firmly  grasped  between  the  thumb  and  forefinger 
of  the  left  hand,  or  the  thumb  alone  prcAsed  against  the  outside  of 
the  tooth  ;  in  either  case  it  is  to  be  used  as  a  rest  for  the  ring-finger  of 
the  right  hand,  during  the  introduction  and  cunt^olidation  of  the  gold. 
But  the  locality  of  the  cavity  w  such,  especially  when  the  moulh  of 
the  patient  is  small,  that  it  can  only  be  seen  with  great  difficulty. 
Hence  the  operator  is  conslantly  liable  to  place  the  point  of  the  in- 
strument on  one  side  of  the  orifice  against  an  overlapping  portion  of 
gold,  which,  when  pressure  is  applied,  is  cut  through  or  detached. 
The  instrument  thus  comes  in  contact  with  the  hard,  smooth  enamel, 
23 
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and  unleea  the  hand  is  so  guarded  n»  to  conlrol  its  motions,  it  it  liabie 
to  slip  and  wound  some  part  of  the  mouih,  specially  the  loww  lip: 
vhidi  accident,  UQlees  i>ro)>er  precaution  is  olwcrved.  may  ooooi  in 
filling  any  tooth. 

Among  the  principal  difBrulliM  which  thedt^ntist  encnunu>n  iu 
filling  a  cavity  in  lh«  hiicul  Murlucc  of  ti  Iowit  niolar,  npart  rn>m  tlnit 
of  tcoeping  tlie  cavity  dry  until  th«  gold  i*  lutnxltuM^d,  n  th«  contact 
of  the  lower  and  inner  part  of  the  ch^k  vith  the  tooth.  This  may, 
to  a  conuderable  extent,  be  prevented,  and  Ibe  commissure  of  Ihe  tips 
at  the  wmo  tinio  [nished  back  wilh  the  foreCuiger  of  the  left  haii<l  of 
tbo  operator ;  which  kIko  will  iH^n-e,  whi-n  the  oarity  b  shallow  and  the 
oriRce  Urg^,  to  hold  the  gold  in  placi\  until  n  sufficient  i|tiaQtity  is 
tnlroducctl  to  obtain  wipport  from  the  eurrouoding  walls:  it  is  some- 
time, however,  attended  with  much  difficulty,  and  the  ai«l  of  such  an 
instrument  as  is  represented  in  Vig.  87  is  oecenary.  In  operating 
ugmn  the  bieuttpids,  it  ia  only  necousary  to  depress  the  comer  of  the 
mouth  to  obtain  i'ree  access  to  tiie  caviiy. 

Tbr  the  introduction  of  the  gold  on  the  right  Mde,  either  of  the 
imtmraents  represented  in  Pigs.  104  and  III  may  be  employed,  hut  on 
the  left  side  Che  latter  will  gi^^icrally  he  found  mwt  cotivvnicnt  A 
straight  wedge-pointed  inslnimirnt  i.Fig,  128>  can  often  he  odvant-i- 
gcously  used  in  introducing  the  foil  in  cither  of 
the  right  bicuspids,  and  someiimes  even  in  the 
firal  molar.  This  instrument  can  aUo  often  be 
u^ed  in  filHug  a  cavity  in  tlie  grinding  surface 
of  a  molar  of  either  jaw,  hut  oftener  In  ihu  up[icr  ilinn  Ihe  Inwer.  U 
is  scarcely  necessary  to  say,  that  the  introduction  of  tlie  gold  should 
oommeiice  behind  and  proceed  forward.  The  inKtnimenIa  repreaented 
in  Figs.  107,  120,  and  116  may  be  u.ied  in  cimmlidaling  the  foil. 

It  may  be  well  to  mention  hen',  that  in  lilling  a  molar  or  bicitApid 
on  the  left  side  in  the  lower  jaw,  whether  in  the  grinding,  approximal, 
or  buccal  surfiice,  the  back  of  the  chair,  if  so  eon>ilructe<d  as  to  admit 
of  being  moved,  sliould  be  thrown  6ve  or  six  inches  further  back,  to 
lower  the  bend  of  the  patient  and  give  llic  face  a  more  horixonlal 
inclimillon.  By  thi*  mcaii.i  the  o[)erator  i«  ennbliyl  to  approach  the 
locality  of  hi«  manipulnti^n*  with  gr<iiti.T  caNVt,  thtis  cmdiling  him  to 
exereiae  a  more  ])(!rfi;ct  control  over  his  instmnteni,  ns  well  an'ivcr  the 
mmtth.  Rnt  if  iho  baek  of  his  operating  chair  i"  stationary,  he  should 
stand  upon  a  etool  of  five  or  sis  inches  in  height. 

When  the  cavity  is  situated  near  the  gutn,  or  when  (he  lower  part 
of  it  runs  a  Hitle  under  its  margin,  the  precaution  of  renmving  nil  the 
overlapping  portions  ofgoM  nughl  nev<?r  to  hn  omitlcl,and  this  some- 
timet  constitutca  a  difEcult  part  of  (ho  opcmtion.     For  thb  purpose, 
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nme  of  the  files  represeated  in  Fig.  99  may  be  very  advaatageously 
used.  Some  are  made  straight  at  each  end,  others  are  curved.  These 
Tftluable  instrumeDU  were  first  invented  by  Dr.  Elisha  Townsend ;  they 
aie  very  useful,  not  only  for  the  purpose  just  stated,  but  also  for  filing 
down  the  surplus  gold  of  a  filling  in  the  approsiinal  and  other  Eurliices 
of  all  the  teeth. 

Tbe  profession  is  now  well  supplied  with  these  files,  having  an  almost 
endless  variety  of  shape,  size,  and  fineness  of  cut.  It  is  difficult  to 
overestimate  the  utility  of  these  indispensable  instruments.  DiU'tirent 
makera  seem  U>  vie  with  each  other  in  devising  new  forms.  A  valuable 
modification  has  lately  been  suggested  by  Dr.  Edward  Maynard.  It 
ie  to  make  the  two  ends  difierent  —  not  in  shape,  as  is  usually  done, 
but  in  the  direction  of  the  file-cut ;  or  rather,  to  have  the  file  on  each 
end  set  in  the  »ame  direction,  marked  by  an  arrow  on  the  shaft 
Thtu  one  end  will  cut  toward,  the  other/rom  the  operator  ;  which,  as 
the  two  moTcments  are  constantly  required  upon  the  same  filling,  adds 
greatly  to  the  value  of  the  instrument.  Whereas  a  difierence  in  the 
shape  of  the  two  ends  is  rather  an  annoyance,  and  precise  similarity 
of  no  use,  except  on  the  score  of  economy. 

The  foregoing  details  with  regard  to  the  manner  of  filling  teeth  will 
serve  as  a  general  guide  for  the  performance  of  the  operation,  and  at 
the  same  time  give  to  the  student  and  inexperienced  practitioner  some 
idea  of  the  amount  of  labor,  accuracy  of  manipulation,  and  perfection 
of  execution  it  requires. 

The  manner  of  building  up  the  whole  or  part  of  the  crown  of  a 
tooth  will  now  be  described. 

BCILDINQ  OV  TOE  WHOLE  OR   PART   OF  THE   CROWN   OF    A  TOOTH. 

Few  persons  have  the  patience  to  undergo  an  operation  requiring  so 
much  time  for  its  performance,  as  the  building  on  the  whole  or  a  large 
part  of  the  crown  of  a  tooth,  and  fewer  still  are  wiliiag  to  incur  the 
expense  of  the  labor  and  gold  necessary  to  make  one.  Prof.  Austen, 
speaking  of  these  operations,  says :  "  The  majority  of  them  are  a  use- 
less waste  of  the  skill  of  the  dentist,  the  muucy  of  the  patient,  and  the 
time  of  both.  A  molar  fang  that  has  its  periosteum  injured  by  the 
protractcl  and  heavy  pressure  required  in  building  up  a  goldcu  crown 
is  in  far  worse  condition  than  if  nothing  had  been  done.  If  simply 
the  canals  and  remaining  part  of  the  pulp-cavity  had  been  filled,  the 
root  would  present  a  condition  analogous  to  those  cases  in  which  the 
crown  is  worn  off  (or,  it  may  be,  decayed  off,)  and  the  pulp-cavity 
filled  by  ossific  deposit :  such  roots  render  vahiahle  service  for  many 
years.  An  incisor  tooth  which  carries  upon  half  or  one-third  of  its 
Bur&ce  a  golden  sign  of  denta]  craft,  disfigures  the  patient;  shows 
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noiK  ot  the  art  etlare  artem  whtcli  *Uoul<l  lu  fiir  u*  po«il>le 
Icri/i?  nil  cU'iiIiil  wi>rk,  itnd  tiHit  a  viirj-  (jiu^tioniibtc  permanence  or 
utility."  KcvvrtlnOcw,  u  ihft'e  <>]H^mti'>i>«  «re  fruquoatly  pcffonuwl, 
nvvr  titat  the  iulhe«ive  forms  of  gold  aro  so  univeraiilly  lued.  it  wuulil 
nnt  be  pn^r  Co  omit  n  (Icecri|>ltaii  of  iht?  manner  of  4iuiu|;  tbtiu. 

It  U  scarcely  to  be  expcctod.  bowcver,  tliut  any  <me  who  bus  not  tiuil 
wnsitferable  experience  in  Gllin);  teeth,  and  ac^juinxl  a  bi^li  drgreu  of 
ilextcrily  in  tb<3  u>«  of  in  it  rum  en  id  aiu)  the  working  of  w>mc  one  or 
rnwrc  of  tbn  preparations  <if  gxfld  vuipluyed  for  thu  purptwc,  will, 
simply  from  any  din^ion*  that  van  be  laid  doirn  upon  tbo  subject,  be 
nhlc  at  ODoe  to  perform  the  opemtion.  But  it  i«  hoped  that  Ok  fol- 
lowing description  may  ecrvo  as  a  gnido  to  thow  who  -have  never 
biKnipiod  it.  and  mar  <viah  to  exercbe  their  mechanical  and  artistic 
abilitic:i  01)  thjj  the  aunt  ditficult  of  all  operations  iu  dentistry.  Thwo 
only  wlio  are  aiming  at  bigb  oxoelli»i«e  iii  Ibis  deparlueut  of  pravtioe 
will  he  likdy  to  iindt^rtukii  it;  and  Hboulil  Llii-ir  finit  dIortH  prore 
anfuccceHful,  the  iiicrc«wc  of  skill  ihfiy  will  have  thuM  acqwirml  in  ibv 
tue  of  iostniineiita  will  tnspirs  now  confidcni^  and  ultiioatcly,  by 
p«raeverauce,  enable  tbcm  to  achieve  lh«  object  of  their  wi«hf». 

The  operaiioi],  to  be  eucccssfnl,  must  not  only  bo  pcrfiirn>cd  in  the 
ntixtt  pcrfoot  niunacr,  but  llie  tooth  itself  must  be  silaalcd  in  «  healthy 
»nrkt;t  and  finidy  articulated.  Under  other  circnmsttmcee  it  would  be 
tm-lc^  to  altvnipt  tlie  rcatoralioo  of  the  organ.  Tb«  j^eml  syatein, 
too,  I'll oiild  be  free  from  aity  preternatural  susceptibility  to  morbid 
tniprcaeioiis. 

A  tootb  on  which  thi»  opemtion  '»  called  for  bw,  tn  nearly 
every  caw,  suffered  so  mncb  bnw  of  nulxMnnn'  «.»  lo  involve  eJcpoei:re 
of  the  pulp;  cuuscquciitly  tli<^  di-xlruction  and  removal  of  this  is  the 
firat  thing  to  be  attended  to ;  Mnlc#,  as  \»  KonM^imcs  th«  aifc,  it  has* 
previously  perished  from  inflammation  and  ^uppnnition.  Where  IbU 
ha*  happened,  tlie  permanent  preservation  of  the  or^an  cannot  bo 
<-ouni>»l  nn  with  ns  much  certainly  as  when  it  is  destrored  by  extirpa- 
tion, or  by  ilio  nppli<-utii>»  uf  an  cscharutic  two  or  lbre«  days  before 
tlie  p^rformaiiiv  of  tW  operation,  lla  destruction  by  the  sup [m rati vc 
process  is  more  apt  to  ho  followed  by  alve<iliir  aluBCCM  ;  and  thix  having 
once  etabluhed  itself,  i«  Mldom  w>  cnnipletvly  cured  as  to  prevent  tho 
liability  to  its  recurrence.  Still,  if  tho  operation  is  det«rminod  on, 
the  parts  of  the  extremity  of  tho  root  must  fiist  he  restored  lo  health: 
for  without  this  it  sliould  never  be  attempted.  Tho  preparatory  treat- 
ment !d  cases  of  thia  sort,  aa  well  at*  in  cases  of  nimpla  raorlnd  aecre- 
twtii  (ocapiiifi;  frmn  the  root,  is  given  ui  another  diapter. 

In  di-sirrihing  the  operation,  we  will  commence  with  the  first  molar 
of  the  led  side  of  Hat  superior  maxilla.    Wo  will  nippoee  that  about 
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three-fourths  of  the  crown  has  been  destroyed  by  caries,  and  that  the 
buccal  wall  ifl  the  only  portion  remaining,  the  pulp  being  more  or  less 
exposed.  This  ia  to  be  destroyed  and  extirpated  to  the  extremity  of 
each  root ;  the  decayed  portions  of  the  tooth  are  then  to  be  removed, 
and  the  central  chamber  enlarged  until  the  wall  of  dentine  on  the 
palatine,  anterior  and  posterior  approximal  sides  are  only  about  one 
line  in  thickness.  On  the  inside  of  this  wall,  a  shallow  groove  or  un- 
dercut is  made,  and  also  retoiniug  points,  to  give  additional  security 
to  tbe  gold. 

The  tooth  as  now  prepared  is  represented  in  Fig.  129,  and  is  ready 
for  the  introduction  and  building'on  of  the  gold.    But 
before  describing  the  manner  of  doing  this,  it  may  be  '"' 

well  to  say  a  few  words  with  regard  to  the  preparation 
of  gold  most  proper  to  be  employed.  For  filling  the 
roots,  nnn-adhcsive  gold  foil  ia  the  best.  If  the  leaves 
are  thick,  weighing  from  fiAecn  to  twenty  grains,  it 
should  be  introduced  in  very  narrow  strips,  without 
folding,  in  the  manner  described  in  another  chapter ; 
if  leaves  of  four  or  six  grains  are  preferred,  it  may  be 
cut  in  strips  varying  from  an  eighth  to  a  quarter  of  an 
inch  in  width,  according  to  the  size  of  the  canal  in  the  root,  and  then 
rolled  or  made  into  very  narrow  folds.  Fnr  the  central  chamber  and 
crown,  gold  possessing  adhesive  properties  should  be  employed ;  this 
property  may  be  imparted  to  common  gold  foil  l>y  slightly  annealing 
immediately  before  using;  but  adhesive  gold  foil  possesses  it  in  a  higher 
degree,  but  this  also  requires  to  be  annealed.  Either  kind  of  ibil, 
therefore,  or  crystal  gold  may  be  employed.  Tiio  operation,  however, 
can  be  lietter  performed  with  the  adhesive  fnil  or  crystal  gold  than 
•with  the  non-adhesive  foil.  Crystal  gold  is  often  used  to  fill  the  cen- 
tral chamber,  and  act  as  a  base  upon  which  to  build  the  adhesive  gold 
foU. 

As  the  manner  of  filling  roots  is  described  in  another  place,  we  shall 
commence  with  the  pulp-cavity.  The  gold, supposing  it  to  be  adhesive 
foil,  is  loosely  rolled  into  a  fold  or  rope  from  which  pellets  are  cut, 
A  sufficient  number  of  these  having  been  prepared,  the  surfaces 
against  which  the  gold  is  to  be  placed  are  made  perfectly  dry  by 
wiping  with  bibulous  paper,  flax,  or  cotton.  This  done,  one  of  the 
pellets  b  placed  in  the  central  chamber  with  pliers,  pressed  into  a 
retaining  point  where  the  formation  of  such  points  ia  necessary,  and 
consolidated  with  a  small  poJnte<l  condensing  instrument;  another 
and  another  is  added,  each  being  consolidated  as  the  first,  until  a 
efficient  number  have  been  introduced  to  fill  this  chamber.  The 
process  of  consolidation  is  now  to  be  repeated  and  continued,  until  no 


358 


FILLIXO   TEETH. 


pan  of  the  ffold  can  be  made  to  jield  to  tUe  preesure  of  the  instrn- 
m«nt:  tlion  additional  ptOk'ta  at«  aj>)>li«d  aud  condensed  ta  iu  tlic 
firnt  imIaDce,  furc-iiig  tliiMe  placetl  agnirut  llie  surrouiultng  n-iill  finnljr 
and  c^imjiactly  lulu  ihv  grotivc;  or  undfrout  made  in  it,  thiL't  m^curiag 
fur  tliu  riitirt-  miisi'  tht*  grcjiti'^t  [KuaiUlc  xlnliilitj'.  Again,  pi-llH  u(W 
pdlv-t  i*  ajii'lii-d,  jircwiag  llmsc  [iliioi^l  iilong  llie  uutrr  nlgc  firmly 
oguiiut  titu  «x|Mi»i::il  nmrgin  uF  dmiliiM!  and  ngaiDnt  Ihv  biiw^il  wall  vf 
Ulc  tooth,  until  a  *^lid  ma»s.  roDHidernblr  larger  tlinii  tke  |H>nioii  of 
the  crown  to  be  nipplii''t,  $tiull  havi:  been  tlius  lonucd. 

For  the  coinpleto  solidification  of  every  part  of  the  j^lil,  and  the 
H'ddiuj;;  of  erery  piece  to  the  adjoining  oaesi  a  number  uf  instrumenla 
arc  n-i|uinKl,  with  serrated  points,  which  are  repreoenied  in  the  Tip. 
illiuiniling  Ihe  iuittrumenta  eniplnyed  in  the  u»e  of  the  adhtsivd  furnu 
uf  gold.  For  Komo  parts  of  the  oiieralimi  a  struigbl  inHimnit-iit  can 
be  omploycil  mort  advaniageotwly ;  for  nihtT  piirtj<,  onr  «lig)itly  bent 
n«ir  the  point ;  and  for  oilieris  ono  bent  at  right  angK*  with  tho  stem. 
The  Iliad  mo«t  suitable  for  «ich  cim  mitel  be  delerininrd  by  the  judfT- 
ment  of  the  operator,  One^  perbnpe,  may  use  very  efficiently  an  ia- 
Btrument  in  a  particular  locality  and  for  a  certain  purpose  that  another, 
for  the  same  purpose,  would  handle  verj-  awkwai-dly.  Bui  for  cum- 
[tluting  liie  work  of  oonaolidation,  all  agree  that  rery  aniaM  pointed 
iiiHlmiiit-ntA  an?  iiiilinpciisiihle. 

As  ihc  Hilliiwivrnrwi  of  (lie  grild  h  dc^roycd  liy  the  oontnct  of  li<{uid«, 
it  miirt  be  kept  Bb:<i>hitc1y  free  fr^im  moirfurc  during  the  entire  proceM 
of  introducing  and  con>")liihiting  the  metal.  But  if,  notwithstanding 
every  precaution,  the  »ilira  vhrnilil  come  iii  contact  aith  the  gold 
before  it^  complete  introfliiHiau.  the  unfiDi^hcd  surface  must  be  thor- 
oughly consiilidated,  then  dried  with  »omc  good  abwrbing  subelance, 
sciai>e<i,  biiniished,  dried  again,  and  made  rough  with  a  sharjvpointed 
iaMriimenl.  To  tliia  surface  fresh  |n>rtionii  of  gold  can  now  be  united, 
and  mailv  to  adhere  aa  firmly  at  if  no  iulornijniun  had  taken  plaee. 
The  iiHC  of  the  ruhbcr  cilTcr-datn  and  Dlher  appliaiicxif  now  enahW  tlie 
operator  to  perform  prolonged  operations  without  tbo  danger  from 
moisture  which  formerly  existed. 

The  next  step  is  to  consolidate  thoroughly  every  part  of  the  surface. 
This  may  be  commenced  with  the  larger  pointed  in:^1nioients.  Aflcr 
going  over  it  ten  or  a  dnicn  time*  with  the»,  smaller  points  may  be 
us«d,  and  these  again  ch.inged  for  still  smaller,  until  no  more  impm- 
sion  can  be  ma<le  upon  it  than  n|>on  a  itolid  ingot  of  pnre  gold. 

It  now  remains  to  6le  and  scrape  the  surface  until  the  gold  is  made 
to  assume  very  nearly  the  shape  of  th.it  portion  of  the  original  tooih. 
the  low  of  which  it  supplies.  In  doing  this  nn  opportunity  is  afTirded 
to  the  operator  for  tlie  display  of  much  artistic  akitl  and  ingenuity. 
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IThile  shaping  the  grinding  aurface,  the  patient  should  be  requested, 
iroDi  time  to  time,  to  close  the  mouth,  that  the  depresdiuna  iu  it  may 
be  made  to  correspond  to  the  cusps  of  the  tooth  with  which  it  antago- 
niies,  BO  that  these  two  may  touch  siuiultuueuuKly  with  the  other  teeth 
of  the  upper  and  lower  jawa.  This  part  of  tlie  ui)eruti(iu  is  always 
ledioua,  usually  requiring  more  time  than  for  the  cousuiidution  uf  tlie 
gold. 

The  surface  of  the  gold  may  now  be  rubbed  with  properly  shaped 
pieces  of  Arkausiu  or  Luke  Superior  stone,  or  with  pulverized  pumice, 
until  all  the  scratches  left  by  the  file  are  removed ;  then 
polished  with  crocus  and  a  burnisher.  The  ap[)earance  ^'"^  '^'^■ 
of  the  tooth  as  thus  restored  in  shown  in  Fig.  130, 

As  it  is  impossible  to  pertbrm  the  entire  operation  at 
one  time,  it  may  readily  l>e  divided  into  three  parts. 
The  jirtl  consisting  in  the  cxtirjiutiou  of  the  pulp  and 
tlie  pre]>aratioii  of  the  tooth ;  the  second,  in  the  intro- 
duction and  mlidification  of  the  gold ;  the  third,  in  giv- 
ing to  the  metal  the  proper  conformation,  and  in  finishing 
the  surface.  The  time  required  for  the  first,  supposing 
the  operation  to  he  like  tlie  one  just  described,  may  vary  from  one  and 
a  half  to  two  and  a  half  hours ;  for  the  second,  from  two  to  three  and 
a  half  hours ;  and  for  the  third,  from  two  to  six  hours — according  to 
the  difficuities  to  be  encounttrwi,  the  ability  of  the  dcnti^^t,  and  the 
completeness  of  his  preparation  for  the  operation.  iSouie,  perhaps, 
may  prefer  crjstalline  or  sponge  gold,  sup|>osing  it  to  be  more  easily 
velded  than  adhesive  foil ;  but  as  the  niaiuu'r  of  working  this  vitvim- 
of  fToid  has  already  boon  described,  it  will  uot  be  nccc':^:>ary  to  give 
additional  directions  for  its  use. 

The  operation  of  building  ou  the  entire  crown  of  a  tooth  should  be 
proceeded  with  much  in  the  same  way  an  just  di'svribed  fur  part  of  the 
crown.  If  too  large  pieces  of  either  crystal  gi)Ui  or  foil  are  used  at 
one  time,  the  surface  will  lieenmc  cnistt'd  over  by  the  pressure  of  the 
point  of  the  instrument,  and  this  will  prevent,  by  any  subsi'ijuent  Ibrce 
that  can  be  safely  applied,  its  thorough  coiiHoiidatioii.  In  thi-s  case, 
the  general  mass  will  be  more  or  Iws  siKingy  and  the  operation  i[ii|>er- 
fect.  Tlie  dontist  should  ho  well  n.-«ured,  therefore,  as  he  progresi^cs 
with  his  work,  that  every  succo^^sive  layer  is  firmly  adherent  to  the 
precciling  one.  To  build  up  an  entire  crown  roijuircs  more  time; 
perhapi<,  also,  more  skill,  as  there  is  no  wall  of  tooth  aiilistanee  to  give 
partial  support.     In  other  respects  it  reaemliles  the  previous  upenitiou. 

It  has  been  suggested  by  Prof.  Austen,  as  a  plan  to  avoid  miioh  of 
the  tediousnesa  of  the  second  stage  of  this  operation,  to  fill  the  pulp- 
cavity,  inclosing  ia  the  centre  a  screw-cut,  notched,  or  double-headed 
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pin,  and  carrying  the  gold  over  the  edges  of  the  cavity;  make  thii 
Burfuce  eomewhat  irregular  in  shape,  but  finish  it  smoothly,  and  trim 
the  circumference  to  the  exact  size  of  the  tooth ;  take  a  wax  or  plostel 
impression  of  the  surface,  and  fit  to  the  plaster  modol  a  lump  of  gold, 
having  in  the  centre  a  hole  larger  than  the  pin  projecting  from  the 
root ;  shape  and  polish  it  oiU  of  the  mouth,  then  set  it  in  place  and 
secure  it  by  filling  with  gold  around  the  pin.  If  the  color  is  not  ob- 
jected to,  a  vulcanite  crown  could  be  very  perfectly  adapted  in  this 
manner ;  or  a  porcelain  tooth  could  be  made,  hollow  in  the  centre,  with 
pins  or  a  dovetail  to  hold  a  thin  layer  of  vulcanite,  by  means  of  which 
it  could  be  fitt«d  with  perfect  accuracy  to  the  prepared  root.  Prof, 
Austen  thinks  that  in  this  way  the  root  will  be  less  injured,  and  the 
union  between  the  gold  and  the  root  lc89  disturbed,  than  by  the  long- 
continued  and  severe  pressure  of  the  ordinary  operation.  While  the 
artificial  crown  is  being  made,  he  suggests  a  temporary  gutta-percha 
crown  to  prevent  any  Irritation  from  the  projecting  pin. 

A  large  portion  of  the  crown  of  a  tooth  may  be  built  up  with  ordi- 
nary gold  foil,  if  it  be  of  the  best  quality ;  but  the  adhesive  prepara- 
tions, either  foil  or  crystal  gold,  are  preferable.  It  is  more  difficult  to 
build  up  the  crown  of  a  tooth  in  the  lower  than  in  the  upper  jaw, 
owing  to  the  great  difficulty  of  controlling  the  flow  of  saliva  during  so 
long  an  operation.  But  by  the  use  of  the  appliances  before  referred 
to,  this  difficulty  is  now  almost  entirely  obviated. 

Wc  have  endeavored,  in  the  foregoing  description,  to  point  out  the 
general  method  of  procedure  in  the  o|>eration  of  which  wo  have  been 
treating.  We  have  als^o  noticed  some  of  the  precautions  necessary  to 
he  observed;  hut  unexpected  difficulties  are  sometimes  encountered, 
the  peculiar  nature  of  which  it  is  impossible  to  anticipate.  Few,  how- 
ever, arc  of  so  formidable  a  character  that  they  cannot  be  overcome. 
"Only,"  says  Prof  Austen,  "let  the  operator  assure  himself  that  he  is 
laboring  for  tlie  real  benefit  of  his  patient,  and  not  degrading  iiia  art: 
on  the  one  hand,  by  humoring  an  idle  whim  of  his  patient;  or,  on  the 
othT,  by  nmkiug  him  the  reluctant  advertising  medium  of  dental 
ingenuity." 
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CHAPTER  III. 

FILLING  TEETH  WHEN  THE  LISINO  MEMBRANE  IS   EXPOSED. 

THE  propriety  of  filling  a  toiith,  after  the  invasion  of  the  pulp- 
cavity  by  caries,  without  first  dextroyiDg  the  pulp,  was  tor  a  long 
time  doubted  by  many  prac-titioucrs.  It  waa  thought  that  inflamma- 
tioD  aud  suppuration  of  the  lining  membrane  and  pulp  must  necessa- 
rily result  from  the  operation.  But  Dr.  Koeoker,  who  waa  the  tint  to 
recommend  filling  a  tooth  under  such  circumstancea,  c'lUnl  a  number 
of  cttae»  in  which  he  performed  the  operation  succeiwfully.  He  also 
expressed  the  belief  that  "on  an  average,  five  out  of  six  tt*th  may  be 
preserved  alive,  and  rendered  useful  for  a  long  while."  The  author 
has  been,  siace  1846,  in  the  constant  habit  of  filling  teeth  under  such 
circumataDces,  whenever  a  iavorablo  case  presented  itself,  and  occa- 
rionally  for  nearly  twelve  years  previously  to  this  period;  and  hia 
experience  warrauta  the  belief  that  the  vitality  of  even  a  larger  pro- 
portion may  be  eaved  under  skilful  treatment  He  believes  he  baa 
been  successful  in  at  least  fourteen  cases  out  of  every  fifteen,  since 
1853 ;  and  it  may  be,  us  he  has  stated  in  another  place,  that  when  the 
treatment  of  teeth  in  which  caries  has  peiielratcd  to  the  pulj>-cavity 
shnll  be  better  understood,  the  vitality  of  a  still  larger  relative  propor- 
tion mav  be  prescrve<l.  But  so  lon^  as  it  can  lie  dune  in  even  nine 
cases  out  of  ten,  the  operation  must  be  regarded  n.s  valuable;  for  a 
healthy  lii-ing  tooth  is  less  liable  to  become  obnoxious  to  llu!  surround- 
ing parts  tbiui  one  deprived  of  a  largo  portion  of  its  vitiilily. 

Admitting  the  fact  that  teeth  can  be  preserved  alive  aftiT  the  lining 
membrane  has  become  eX]>osed,  the  question  arises,  Does  the  pulp 
remain  in  the  condition  in  which  it  is  at  the  time  the  opiTiitton  ia 
performe^i  ?  It  is  difiicult  to  conceive  either  how  a  vacant  space  can 
exist  l>eHvcen  it  and  the  filling,  or  bow  a  foreign  body  can  rcmnin  in 
contact  with  it,  with  impunity.  Drs.  Harwnoil,  of  Boston,  and  J.  H. 
Foster  and  W.  H.  Dwindle,  of  New  York,  hold  the  opinion,  from  ex- 
perimcnla  they  have  i.iadc,  that  it  ossifies.  That  some  change  of  this 
sort  dives  take  place  is  well  known,  and  the  transition  is  evidently  the 
result  of  increased  vascular  action  cau.sed  by  irritation.  Exjimples  of 
such  ossification  are  met  with  in  teetb  in  which  the  crowns  have  lost  a 
considerable  portion  of  their  substance  from  mechanical  or  spontaneous 
abrasion;  and  it  is  a  beautiful  provision  of  nature  to  prevent  the  expo- 
sure of  these  delicate  and  highlyscnsitive  parts.   Thesame  thingsome- 
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tmi-f  rte<^aTs  in  LMtli  which  havo  iiiifKtrnil  no  lo«  of  tubstuDCiC.  Bii<l  !« 
doublti=<»  ihc  TuKull  orwmic  uoustUuEbtiBl  ur  lucol  duisc  of  irritultun. 

Thitf*  fiicU  troLild  «e<!in  tu  juMiify  tlxi  coiivIiihod,  olncwhiTn;  vuteil, 
th»t  \\h'  p<i)p  of  u  tooth,  wbci)  Hiibj<KC«(1,fbr  a  C'lifficient  k-ngth  oftinif^j 
to  the-  inllucUL-c  of  «u  irritntiu);  tig^itt,  c»l>iihlQ  of  oxcitiDg  ouly  a  venr 
Bli^t  infUininatory  sctioD.  undergoes  oesilicatioti :  or  rnllicr  U  con- 
verted into  It  mbetuDce  rw^inbliii^;  ertuta  peirota,  or  vrliitt  ProlL^ 
Ow«o  t«rms  «d«o-deittina.  A  luotb  vhich  biis  been  filled  after  tbe 
liniii>;  membrane  baa  beoonie  exposed,  ia  liable,  irben  it  faila  to  underg 
this  ohangv,  either  to  perish  from  dening«m«nt  of  ilii  iiutritivo  Auitv^ 
tioiia,  or  tu  become  the  scat  of  ulive  iiillaiuidation  hikI  Mtjiiiunilioa. 
But  Dumetiiin^;  iiuiro  tliuii  iiKiilicution,  or  convtrmiixi  iiiln  otlfa-iUntinm, 
taket  |ilm«  wlivu  a  apace  U  ifd  bc^lwccn  it  aud  the  Itlliiijj.  If  thi^i 
vacant  rptux  vcrc  not  filled  iip,  vnt  liuv«  reason  t<t  Wlieve  (hat  thu 
ilight<-J^  imrfaw'  iif  miHiilnr  artion  vrould,  ii*  Iian  Imiii  JH»tIr  ntniBrkcii 
by  Dr.  Elliot,  forw  h  pnrtimi  nf  tl1l^  pulp  into  it;  and  thus  aciivo 
in  Bam  mat  ion  would  be  excited  by  ramnct  vith  tho  sharp  angles  of  t^e 
walls  of  the  ca\-ily,  and  this,  n»  a  niUural  coni>cquciiec,  u-ould  be  apt 
to  tcnniiiatc  in  suppuration.  Wr-  M'tcve,  from  ijcprriintrnt*  which  wo 
bave  made,  that  nature,  ever  fruitful  in  her  rei>ourcc«,  uww  means  for 
Uie  preventinti  of  ^ucli  an  occurrence:  con«<ting,  lin<t,  in  filltng  the 
vacant  spatre  witb  coagiilable  lympli,  etiuscd  from  the  lining  membrane 
oresiKMed  surlitoe  of  the  pulp;  tlien,  in  ita  organiuttion.  and,  luistly, 
iLt  cunveniou  into  bone,  or,  more  properly,  ostto^eutinc  Nature  seeuia 
to  nnploy  here  Ui«  •eiBQ  taeaus,  aa  ia  other  parte  of  tbe  body,  for  the 
tcpurntion  of  injuries, 

A\'iieii  tliis  repRi'iUiva  proc<<«8  docs  not  lake  placo  afW  tbe  operation, 
it  may  be  oviiig  either  to  want  or  tbo  exeeta  of  vwtcular  tkvtioa  in  the 
llaliig  membrauo  or  pulp.  A  certain  amount  of  incrcssed  vaseular 
octitKi  iM.-cmK  nec^Mary  to  the  elfusiou  of  cun;;ulable  lymph,  an  {uUi>- 
petuabli'  riijiiiiiiu! ;  but  when  this  is  too  ^rent,  it  mu«t  of  Dcccf*iily  I«:r- 
minntc  in  xiippu ration.  It  in  obvious,  therefore,  tJmt  the  bucoimi  of  thn 
operation  mu^it  very  greatly  di-|HMid  upon  the  circumatanent  iinilvr 
which  it  is  iieriorined.  If  thc«  lie  ntifavoralile,  all  i-ffijrtH  to  pn-jtcrvu 
tlio  viulily  of  ibe  oi^n  will,  in  a  majority  of  caw*,  provn  un.i vailing; 
however  skilful  the  operator  may  bo  in  the  prctuimtinn  of  the  cavity 
and  till-  in1ri)iliirlIi)Ti  of  the  K'^ld.  The  health  of  the  patient  ebonid  be 
Uiiimpiiin-d  ;  lb«  rimth  of  a  tolerably  good  quality,  five  from  pain  at 
the  tinii)  the  n|N!ratiiiii  in  |>Grfurmed ;  it  should  never  have  ached  ;  and 
the  pulp,  p^ridintid  membrane  and  atirraimding  parts  should  l>o  in  a 
perfectly  healthy  oondilion.  TIib  cavity  should  be  of  a  proper  Bbai>e 
for  the  CWiy  intmilu<;tiiiri  aud  [wrmaiient  retention  of  the  filling ;  ami 
the  smaller  tho  point  of  cxpu:<ure  of  the  lininj^  membroue,  tbe  greater 
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the  proepect  of  Buccesa.  It  is  alao  important  that  every  particle  of 
cumpletely  decompuBed  dentine  be  removed,  and  if  there  be  any  o»2ing 
of  blood  from  the  ruptured  vessels,  thb  must  ceaae  before  the  filling  ia 
introduced. 

The  direct  application  of  any  metallic  substance  to  the  lining  mem- 
lirane  or  pulp,  is,  acci>rdiug  to  the  observation  of  the  author,  very 
apt  to  be  followed  by  inflammation  nnd  sup]>uratioD  of  liiose  tissues, 
Some  of  the  vessels  of  the  lining  membrane  are  always  necessarily 
wounded  in  removing  the  lost  layer  of  decomposed  dentine,  but  the 
hemorrhage,  when  no  other  injury  ia  inflicted,  is  very  sli;,'ht,  and 
sometimes  scarcely  perceptible;  so  that  the  oi>eration  of  filling  need 
never  be  delayed  more  than  from  three  to  ten  miuutcs.  The  applica- 
tion of  a  small  particle  of  raw  cotton  moistened  with  spirits  of  cam- 
phor will  immediately  arrest  it. 

Dr.  S.  S.  Fitch  proposed  to  cover  the  nerve  when  exposed,  with  a 
plate  of  gold,  previously  to  filling  the  cavity;  and  this,  in  the  opinion 
of  the  author,  is  preferable  to  the  direct  application  of  a  piece  of  leaf 
lead,  as  was  recommended  by  Dr.  Koecker.  It  is  certainly  a  better 
protection  to  the  nerve,  and  if  it  be  fitted  to  the  cavity  so  that  its 
edges  shall  rest  upon  the  surrouuding  dentine,  a  filling  may  afterward 
be  introduced  without  injury  to  the  pulp.  Still,  in  many  cases  the 
application  of  a  covering  of  this  sort  is  oltjectionable.  It  is  diffi- 
cult to  fit  it  with  sufficient  accuracy  to  prevent  the  liability  to  dis- 
placement in  the  introduction  of  the  filling;  and  when  the  cavity  is 
very  shallow  it  will  occupy  so  much  nwm  as  to  render  it  impossible  to 
fill  the  reniai[ider  of  it  in  a  substantial  manner;  yet  It  may  sometimes 
be  very  advantageously  applied. 

The  plan  pursued  by  Dr.  J.  H.  Foster,  in  filling  teeth  after  the 
pulp  has  become  exposed  or  is  covered  only  by  a  very  thin  layer  of 
dentine,  is  as  follows:  "If,"  siiy.-<  he,  "after  a  careful  removal  of  all 
the  defective  portion,  within  and  about  the  parictes  of  the  cavity,  the 
tliin  layer  of  bone  which  lies  adjacent  to  the  lining  membrane  liaa  a 
mo<lerate  degree  of  consistency,  yet  not  sufficient  to  jirotect  the  dental 
pulp  from  irritation  caused  by  the  pressure  of  external  agents,  it  has 
be!;n  my  practice  to  leave  it  there,  and  after  fitting  a  giilil  cap  over  it 
(with  great  caution  as  to  its  proper  adjustment  as  a  protection),  pro- 
ci'i-d  to  Gil  the  tooth."  But  this  method,  he  says,  wa*  not  as  .success- 
ful  as  he  could  have  desired,  owing,  as  he  supposed,  to  the  extent  to 
which  the  thin  subjacent  layer  of  dentine  had  been  involved  in  disease, 
and  to  the  liability  of  the  pulp  to  be  affected  by  heat  and  cold. 

To  guard  against  the  irritation  and  inflammation  proceeding  from 
this  cause,  he  filled  the  concave  surlikce  of  the  gold  cap  with  Hill's 
■topping ;  using  the  precaution  to  preserve  the  concavity,  so  that  it 
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mJiy  not  press  upon  the  part  it  is  UesiRiiod  to  protect.  Tbis  traOeiEiil, 
ko  sa}^B,  proved  BUocw&fu)  in  a  inajuriiy  of  cuatA.  UiilieTiDg  thnl  ikuj 
fiuluns  occurred  in  coa»equeui-e  of  the  coDipurativelr  small  porUM  ti 
uevly  cxpoMcl  bone  which  vaa  covcre^l  and  protected  by  tlur  iKdva- 
duclioK  niwtiura,  he  resolved  to  try  Mill  anotlief  eiperiravnL  lotioA 
of  liuiiitt  the  i;ul<l  rap,  after  baring  fltl«d  it  acvtimtely  ujmii  the  tlu« 
of  the  cAviry,  h«  llllod  tlic  ukole  »(  ihv  ciirity  externa)  to  it  «i:li 
Hill's  «t"ppin|;,  ntlowiug  ttii«  to  remain  lur  five  or  nix  nivnll 
temporitry  fliliiig. 

By  Ihi"  pisii.  I>r.  Porter  snys  ho  hiw,  with  on«  or  Wn  *-x<«fili 
liecii  )>uc<oi;K)itul  in  prcwirring  the  Titalily  of  th«  lootli  iu  evmiwi^ 
trentdl 'luring  the  put  yoar(18Al)).    Ho  also  »tnli«  that  li<- has ixn-j 
ally  rcmiiveil  theae  fillioKa  aHer  tbe  lupao  of  twu  or  tlireo  Rl<m[h^  ud  ' 
tiiiilin^  the  irrilnbility  of  the  tonlh  Mill  exi.iting,  he  rt^filled  th<:-in>n 
the  sanio  miinnrr,  and  pninittoil  tho  filling  to  ninaiii  two  or  line 
months  longer;  on  iijfitiii  removing  tho  stoppings,  he  foucwl  Ihr  inlLiiD- 
mation  diiniiiiiibt-d.  itnd   tho  nibjnociit  InvfT  of  bone  ulm<»i  finn 
enmigh  tn  b^ir  the  pivjwure  of  n  gold  filliiif;:  but  he  «till  ii*4?»  thi 
csp  underneath  the  pold,  as  before.    Ue  believes,  ho«e\*er.  thai,  tt 
Hill's  stopping  could  bo  relied  upnn  for  prewrvinj;  the  wralb  uf  tht 
envity  for  one  or  two  years,  aa  perfectly  as  it  dow  for  a  few  nioDibi, 
the  caps  niij-ht  be  removed  luid  a  solid  gold  filling  inlnKluL-ed,  niilMM 
dan^rof  cnuHiiig  irritation  by  proMure  upon  ilie  bottom  of  thi-  caTtir. 
He  further  odd:!,  that  he  "hii»  fnyjucnlly  taken  out  guld  lil)iiiif«  nt 
hiH  own  iiiMTtiim,  by  way  of  eitpirrirncnt,  whieh  hiul  been  in  I  rm  lured 
uniltT  like  cinruinxtniici^,  aftt-r  they  had  hcen  in  fiir  two  or  more 
ycaf^,  »tid  on  renmving  the  cap,  had  found  tb«  bone  livneutb  m  nu- 
ytcJdini;  and  void  nf  sensibility,  that  ht^  wiw  able  to  introduve  a  solid 
gold  filling  without  the  cap."     The  Dtiihor  hail,  in  1848,  ■  case  (first 
lelt  iip)><.-r  niolar)  in  whit-li  he  removed  a  xinppumting  ptilp,  and  nO«r 
treating  tor  ten  diiys  with  injections  of  ehlorinatei)  soda,  filled  the  rar- 
ity with  Hill's  stopping.     The  pntieiit  was  reqnnted  to  call  in  three 
weeks,  or  sooner ;  but  put  it  otT  liir  two  years.     On  removinK  the  tem- 
porary tilling  for  the  purpose  of  iutrotlueing  gold,  the  walls  of  the 
cavity  were  found  to  be  as  jierfeot  ad  when  it  was  inaertetL 

That  Dr.  Foster's  method  of  irealoient  by  tneaua  of  inittA-pcrcha 
has  jusliHod  the  ex|teelali.in-i  whieh  he  many  years  ago  formet]  nf  it, 
may  l>e  inlerrei)  from  the  following  extract  taken  from  u  letter,  writtvo 
in  1803,  to  a  professional  IVien>l.  The  importance  of  the  aubjoct  will, 
it  i*  hopi-d,  excuse  this  use  of  a  letter  not  written  with  auy  thought  of 
publieution: 

"  I  Would  I  could  Ajieak  trunk pet-tnngaed  to  the  membon  of  tny  pro- 
ftation  upon  tlie  tnipuriance  of  an  expectant  course  of  trcatiutot  la 
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pnventinff  exposure  of  the  nerve.  I  now  rftrely  expose  a  nerve  in  pro- 
paring  a  cavity.  If  there  has  heen  neither  inSnmmaCiiin  in  the  dental 
pulp,  nor  pain  previously  to  the  operation,  I  avoid  cutting  too  deep, 
and  prepare  the  cavity  as  for  a  gold  filling.  But  if  I  consider  there  is 
the  least  danger  of  inflammation  from  the  pressure  of  the  gold  or  from 
tlie  action  of  heat  and  cold  through  the  metallic  medium,  I  invariably 
poraue  the  expectant  course  of  treatment 

"  I  use  for  this  purpose.  Hilt's  etopping,  renewing  it,  if  necessary, 
until  all  local  irritation  has  ceased,  and  the  interior  of  the  cavity  has 
attained  a  degree  of  hardness,  such  as  will  safely  permit  the  insertion 
of  a  solid  gold  filling.    This  usually  occupies  a  year. 

"  Root  filling,  treatment  of  the  pulp,  of  abscess,  etc.,  all  demand  our 
most  serious  con  si  deration.  But  still  more  important  is  it  for  us  to 
inquire  if  there  is  not  some  mode  of  treatment  which  will  prevent  these 
evils.  Hence  I  think  this  method  of  prevention,  here  so  briefly  stated, 
demands  the  most  careful  attention  of  every  practitioner." 

^e  method  pursued  by  the  author,  in  filling  a  tooth  afler  caries  has 
penetrated  to  the  pulp-cavity,  is  a  very  simple  one.  The  caries  ia 
removed  and  the  cavity  prepared  in  the  usual  manner,  using  the  pre- 
caution not  to  wound  the  lining  membrane  if  it  can  be  avoided ;  though 
some  of  its  yessels  are  always  ruptured  in  the  removal  of  the  last  lay- 
era  of  decomposed  dentine;  then  the  cavity  is  wiped  out  very  carefully 
with  a  dossil  of  cotton  saturated  with  spirit  of  camphor,  which  imme- 
diately arrests  the  effusion  of  blood.  The  gold  is  next  introduced, 
commencing  by  placing  the  folds  on  one  side  of  the  cavity,  and  insert- 
ing fold  after  fold,  without  carrying  to  the  bottom  of  the  cavity  those 
immediately  over  the  exposed  part  of  the  lining  membrane  or  pulp; 
thus  every  part,  except  a  very  small  space  immediately  over  the  nerve, 
is  thoroughly  filled.  The  folds  are  forced  so  tightly  one  against  the 
other,  as  to  prevent,  in  the  consolidation  of  the  outer  extremities  of  the 
folds,  the  liability  of  pressing  their  inner  extremities  against  the 
exposed  pulp  at  the  bottom  of  the  cavity.  After  the  gold  lias  been 
thoroughly  condensed,  the  surface  of  the  filling  is  finished  in  the  usual 
manner. 

The  author  has  occasionally  placed  a  drop  of  the  solution  of  giitta- 
percha  or  collodion  in  the  bottom  of  the  cavity,  waiting  until  the  chlo- 
roform had  completely  evaporated,  before  introducing  the  gold.  Dr. 
Elliot,  of  Montreal,  states  in  an  article  on  filling  teeth  over  exposed 
nerves,  that  he  places  the  gold  "  directly  upon  the  living  nerve,  and  in 
perfect  contact  with  it,  over  the  whole  of  its  expose*!  surface,"  using, 
when  the  cavity  is  suthcieutly  deep  to  admit  of  it,  nshesto.i,  a  non-con- 
ductor, "enveloped  in  aferv  thleknennet  of  gold  Jnil."  He  alsri  s.tys  that 
within  the  last  year  he  had  hut  two  cases  in  which  irritation  advanced 
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M>  fur  dji  to  tw^MiW!  (mubl^om^  to  the  patient ;  an<l  that,  in  bat: 
iiuMaiKi^,  )M<rri-trt  niid  permanent  reli«f  was  obtained  by  the  use  oT 
ImcIk^h  mid  a  niilit  ciitbtirtb.  Tlie  reeull  of  the  operaiiuu,  honeTi-r. 
Itrrrnrnifi)  iti  <fiL)i<-r  ivay,  cannot  always  be  immediately  ascertaioed. 
Tbitigh  it  may  at  finl  he  apparently  succffiaful,  supptiraliou  uf  Umj 
iiniiij;  ini'mbrunc  aod  (xilp  may  take  place  three,  ux,  or  even  twdf 
months  nftiT  ihc  introJut-liciii  of  tb*  filling;  hence  wt  should  not 
di-cidc  too  (luickly  upon  the  rcsulU  of  uiy  given  trcatmCDt. 

Dr  S.  P.  Hiillih«n  dc«crib<^  to  the  author,  in  tlio  fall  of  19!}].  a 
method  which  ho  bad  recently  iiKrodut-cd  of  treating  t«clh  after  the 
lining  membrane  had  become  expo^.     It  consists,  after  filling  the 
tooth  in  the  usual  way,  of  drilling  a  bole  with  a  small,  epcar-painl 
drill,  about  a  line  above  the  edge  of  the  alveolus,  thixiugb  tlie  giiin,J 
alvMilur  nail  and  nx>t,  into  the  pulp-i^avity,  using  the  preoaiiii<in  notl 
to  «epiinile  ihe  m-rvi*,  and  wounding  it  a!<  flifibtly  tm  pucsibla.    Th«  vt- 
fiiHiil  lymph  ri'vutting  from  the  iiitlain mutton  ocnwionisl  by  thi^  prtt^aurB  i 
of  ihr  filling,  (jdciipiw  tlin>ut;h  thia  0|n;ning:  which,  he  iK-lievw,  whca' 
the  increased  vofcular  action  irili^idw,  in  fiUrd  wiih  catlitv,  and  ulli- 
mately  nitli  dentine.     Dr.  Hullihcn  informed  the  author  that  he  bad  , 
succeeded  in  almost  every  instance  in  preserving  the  vitality  of  tlte  tooth*^ 

Of  late  years  a  mode  of  treatment  has  been  practised  to  pr 
the  vitality  of  the  pulp  after  exposure,  whicb  has  proved  more  Kuccea^^ 
ibl  than  either  arching  with  gold  foil,  cajiping  with  gold  plaic^  tin, 
lead,  asbeAi(«,  oiled  Hilk,  gutta-jiercha,  or  excision  of  a  jxirlioii  nf  thaj 
pulp  at  the  orillee  of  fx|iii»tir«;.     It  oonMi.itH  in  the  applicnlion  of  oxy- , 
fihluridc  of  xtnc,  in  the  fnrni  of  tM-rirt'fi^'ft,  directly  to  tbo  point  of 
exj)oiiurf-.     After  removing  all  the  decompooei)  dentine  with  delicata  ' 
iii«trumenl!<,  and  perfectly  drying  the  cavity  with  prepared  cotton  sndl 
ttpnnk,  a  tmM  ()unntity  of  the  osartifieiei,  mixe<l  quite  thin,  is  applied 
in  the  t-x[>o«e<l  pnip,  the  surface  of  which  has  been  previously  touched 
with  carbolic  acid. 

The  oxcc*!»  .if  chloride  of  line  i»  then  removed  by  prewini;  bibulow 
paper  upon  the  sofl  nuua  of  o»-arti/icitl  in  the  cavity,  and   time  to 
iiUowed  it  to  harden.   When  thin  htut  oecurret),  the  cavity  »  filled  with 
the  9t-art'^eiff,  mixed  an  ^liff  a*  it  can  («c  n»wl,  and  the  surface  pro-j 
lected  by  samlaraeh  varniiih,  or  melted  wax,  for  at  Iciwt  tJiirty  minutt*. ' 

It  i»  then  the  practice  of  mmc  to  cut  away  a  portion  of  ihiit  filling 
of  ot-QTii/inrl,  niid  immediately  fill  the  cavity  with  ffold  :  others  albtw 
the  o»-arii^nft  filling  to  rcmiiin  in  the  cavity  for  some  days  hnfiirx-  ntt- 
ting  a  part  of  it  out  and  filling  over  the  remaining  portion  with  gold.) 
When  the  cavity  is  very  shallow,  after  removing  all  the  decayed  mat- 
ter, small  retaining  iKiinls  should  be  made  as  near  the  pulp  as  it  is  safe 
to  aiiproaeh,  which  will  give  support  to  tbo  w-artifinel  covering  the 
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»ctoni  of  thff  cnrtty,  uul  prevent  iu  being  dptadied  in  th«  npvmtina 
•^  itii-  ''■  ■  lb«|;atd  over  it.  In  nuch  wiviiiat  it  in  well  hi  alluw  tlii> 
*»-*#rr.,  iN'coine  aa  hani  us  [tnseilile  lxer>r«  rem'iviug  &  |ic>rii»n  of 

"<   i  n  order  tlint  tli«^  (Ir»t  iniroduied,  uid  wliioh  b  in  coutud  witli  Uio 

t^lji,  i«  not  distuibwL 


CHAPTER  rV. 


rn.l.IKO   PtTI,P*AVITlE8   AXD   BOOTB  OF  TKrTH. 

^^rrniS  npi-nitiiin  IisK  now  bodmio  vfry  cnnimnn.  iind  w  practised 

-M.    |iy  tbi*  niMt  vkiirul  dmtiAU  in  Amvrii'a  ntid  in  Kiiropt-,  all]iough 

*tm  [inipri«ty  «■■  far  r  long  limo  donblwl  by  many.    The  objiTtinn  to 

Vlir  |irn('lictt  was  fonndnl  npon  |}i«  «iipiHi*iliiin  llint,  in  pro[ionioD  M 

H|4?  vitAlitT  of  the  liHith  ii  InRMvutnl,  il  W-itmiH  obnuiiuui  to  tlxi  Mr- 

tNiiiding  livin);  jnrl*. 

^^rlc  mm»  mnU'ni\iA  thnt,  tliougli  the  prmcnco  of  t)i«  tootli  may  not 

^^Pvo  tin  to  alveolar  iWobm.  it  \»  to  some  crtent  a  lorul  irrilnnt ;  thiit 

fw  »tii-li  it  miMt  necBHWirily  exort  n  niorbid  iiil)ucDc«  not  only  upon 

the  llritijE  {lartfl  wilb  wliich  it  Is  in  immediate  contitct,  bat  flbo  npoD 

thr  wltr>1«  economy.     Henro  il  wm  Drgiietl  that  tltv  proper  roniediiil 

itidt<iiti>in,  nfWr  till!  drnlh  of  tho  liiiin^^  mirnibrnoc,  is  tbe  cxtnctioa 

(tf  tb«  liHitb.     Tliis  rciu'ifiin^,  it  niusi  be  admilictl  by  all  who  hsTfi 

nnj  knowiixl^  of  tlw  laws  of  health  and  disease,  ia  not  witJiout  much 

•rrmini;  plan^ibnity.     rmil  witJiin  a  comparatively  re«.'(-nt  |M.-fi(>d,  the 

rami)  of  motl  of  t)i«  i^>i1»  made  for  the  procrvuti^n  nixl  rutcntiitii 

nf  iMfth  111  ihin  mndilii'M  Ailly  juNtilWd  it*  »tipim>ed  oorroctniw*  ;  for, 

in  nino  mn*  out  of  t«n,  tlifi  opiTalion  of  filling,  unlnw)  nn  opening 

wa»  lofl  fur  tha  wcnpe  of  mitlt'-r  wcivtod  at  the  extrpinilira  of  ih« 

ro«it,  wiw  fotlrtwi-d,  nooner  or  tutor,  hy  alvooUr  atwcrw,    Thr  cv>«rl«. 

rinn,  tlinrrfnnv  that  utiob  (<>cth  <^outd  not  n^main  in  tho  month  with 

Impunity,  wn«n  vrry  natural  one.     Dm  more  recent  vxiKirimtutt  have, 

•'  '  it  in  not  a  ntvcwan,-  conwixjiiencfl, 

iwiar<l  and  Baker  w<>n?  the  lin^t  (o  sboir  that  most  of  the 
morbid  ph<'nnntc<nA  rmtiltinf;  fmra  the  praence  of  a  tooth  in  Iho 
moiiih  aftrr  ibi?  d<'»(ruftion  of  ihe  lining  membrane,  atoae  from  the 
Irriinii'in  pp>'itif*d  by  the  matter  coniaimsl  in  the  pidp-rariiy  and 
ranal  nf  thr  mot.  To  prwent  lliwr  ocitirrcow,  llwo-for*',  iln-y  pft>- 
pnioil  fillin;:  Ixtth  cnviiy  and  <-annl  in  Hioh  a  mannor  u  ciinipli'ttly  to 
nrliuh'  vvrrTlhrnf;  idnc.  Tlie  aMmmulaiion  of  ptmilcnt  mattiT  bring 
teil  hcrtt,  ita  Kcrvlion  at  iho  extremity  of  tiw  root  will,  In  a  ma- 
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jorll]^  of  nwffi.  eilhor  ccnn  ultogotlier,  or  go  oo  no  (kstar  than  it  b 
rviilwirlx-'l,  M  luu  bcoQ  »hon-D  bj*  re|>GalMl  esperiineuU.  Ttiiu  it 
niHild  M'pin  thai  ibe  nmuuiit  of  viuiliiy  which  a  lu-jih  di'riv^  I'rom 
the  iiivivtiiig  [Rembnino  is  aufficieiit,  ordinarily,  to  prevenl  il  fn>in  ex- 
erting nny  np^iarunt  niorbid  action  upou  the  §urroiindiii^  pana. 

AUtiougli  it  il)  desirable  th»t  the  o|>emiioQ  should  be  perfdnnfyl 
bclore  any  diseaoed  ai'tion  lias  beeti  net  up  at  the  uxlrvmiiy  of  thi' 
root,  niiicb  advantage  may  MimcLiiius  bu  dcrirul  froin  it  nvvn  alVr 
alveolar  aliidcx*  liaa  aotually  oocurrcd.  Dr.  Maynard  JDfiinncd  the 
author  ihat  ho  hiii!  »iiccivjIp<)  in  curing  ihp  di»caf«  by  it.  Other 
dentixlii  havi;  aW  dutic  il.and  the  author  has  certainly  knovn,  in 
Mvcra]  iiutauccs  great  beuoGt  mult  tixtm  cleansing  and  fiUinj;  the 
roots  of  t«cth  which  had  given  rise  to  abac«a8.  The  dtacharice  of  mat- 
ter ha«,  ill  ntodt  ca««s  on  nhich  he  baa  operstod.  be«-U  greatly  diiuui- 
ieb«d ;  oflcn  oubaiding  allogetlier  for  se\'«ral  mootba  at  a  time,  t}ie 
remrreutx  rardy  occa^oning  much  tiicouveDieu«e,  or  coDtinuing  lor 
inore  than  a  we«k  or  t«u  day*. 

TIh!  n|>])li<3kti[>ii  of  cnsMolv  to  the  inner  walls  of  th«  sac,  introducwl 
tlirough  Ibe  caua)  in  tlie  rout,  prvviounly  to  6Iling,  has  b<«D  rcconi- 
Dicndvd  as  one  nf  thu  most  ocrlniii  niMin^  of  cure.  It  was  first 
rccotnninidnl  by  Dr.  C  W.  BtUliird,  and  has  bc«i  tried  by  the 
author  with  very  gratifying  results.  It  is  introduced  od  tlw  eiid  of  a 
Uircad  of  waxed  floss  silk  to  titc  nc  at  the  extremity  of  the  root. 
Uirough  the  pulp-cavity  and  canal  of  the  root,  previously  freed  of  all 
extraneous  matter.  Anotlier  mode  uf  applying  this  agent  to  the 
ulcerated  inner  surfaoe  of  the  eac.  recommended  by  Dr.  F.  H.  Badger, 
is  to  throw  it  into  the  tooth  with  a  syriDge,  the  opeDing  in  the  crown 
beiiij;  GrHt  closed  witb  a  fiUiogof  liill's  stopping,  with  a  perforation  large 
etiAiijih  to  admit  the  ttibo  of  the  inntrutiii-fll.  The  creoHuto  in  ums)  in 
tlie  fonn  of  a  stroog  alcoholic  Kihilion,  vay  one  drachm  of  crewote  to 
an  <nim-«  of  alcubul.  Tliis  being  forcibly  inJDcU'cl  into  the  looth, 
paCMs  through  the  sac  at  the  end  of  thi-  mot  atitl  cscajK?  through  the 
fistnlous  opniing  in  the  gum,  where  it  is  cunglit  on  a  pieu;  of  e<^ 
fpongs  or  a  tev  Ibldg  of  bibulous  paper.  Then  are  many  easea  in 
whicK  there  is  simply  a  sJight  morbid  secretion  that  4«capue  through 
the  toolh  without  any  discharge  frmn  the  gums.  The  means  most 
cffieaciouH  in  arresting  this  are  the  same  as  thoee  recommended  fiir  the 
Lreal.mcnt  of  a)>seeR3  of  the  socket ;  the  creosote,  in  tbis  cnse^  should 
be  iiitrndiiccd  in  th«  manner  aa  first  desorihed. 

Dr.  E.  J.  Dunning  xtutisl  in  a  letter  to  the  author,  in  1850,  tlint  li« 
bad  been  for  Mveral  ynir*,  and  irra.t  iht^n,  coDStantly  iu  Uie  babit  of 
filling  the  roots  of  teeth  af^er  disHroying  their  nervet,  and  also  of 
deoouiig  and  filling  the  roots  of  tc«tli  which  Itad  pievioualy  Iwt  tlic 
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pulp  «nd  heoome  mure  or  lew  diiensed.  He  aim  elated  tliat 
Trw  CUM-  hail  tKexirred  id  IiU  |irartjc«  nhere  auppuimiioo  lutil  gu- 
jH-rvim*-!.  t<-ii'k-fiu){  tlm  reiiiiivnl  01'  tlic  tooUi  neceossTy.  lie  furiLcr- 
3iM>rr  rvrimrkc,  ihat  wlintiertfr  ilio  iiivv»liiig  inenibruDe  aod  gumeof 
Unik,  tnaitftl  in  cliU  maiiiKT,  broumc  ihickeDuJ  and  Awollen,  tbe  symp* 
lonu  an  lau  arTciv.  In  prttaf  v(  tlu*  uurrt'OlticM  of  ibia  opinion,  ii« 
ku  funib-liiHl  tliu  nuilior  witJi  Uko  fulluiring  ilcluila  of  a  case  wlilcll 
came  iimlcr  \ia  olinL'rvalion. , 

"A  (^iiilrman  fram  iliv  Soiiili  railed  immoliatcly  attw  hit  arrival 
citr,  nml  *ijiu->l  ihat  during  liu  pnauga  io  t)i«  sUaner  he  had 
rinii  inlrtipH-ly  from  imin  in  a  lint  mporior  molar.  On  »ain* 
isatioa  I  funtMl  the  lootli  tbiimuvbly  tnjwtcd  with  nn)  blood  aud  ibi 
periuttonm  highly  infUunrd  and  oMwiderably  ihickriiixl,  though  then. 
DM  Dt>  Dwnllin^  ■>)'  ihfl  gum.  A  Mnall  cavity  io  the  poetorior  approxt 
Mai  larlwrv  had  Imvd  lilli-d  with  giihl  u  day  or  two  before  niliog.  In 
pnr[inrin(;  ilia  oavity  Cir  Blltii);.  ui'Mrnic  hod  beca  ii#cd  to  alluy  wnsi- 
biliiy.  In  moat  caaa  I  tthntild  have  ndviwd  the  removal  of  iha  tooth, 
fxr  ihn  ■ymtdimia  were  very  utilavumble  to  auy  operation  for  ita  prf* 
MTvatiim.  Bat  aa  tlte  tnontli  va»  olherwiie  |ierfi-ctly  healthy,  the  arch 
Mbmknt,  ihoi-avity  in  the  nioih  vvryHiiiiUl.niid  ihuiiatient  i^tremely 
aiUtioil*  bi  (tmnrve  it,  I  dot'rnninnl  to  tnaki.'  the  iriiil. 

"On  wcaniiDtiiK  llie  caviiy  mrvfully,  1  Ibutid  that  ihn  ncrvo  had 
BWor  b«Hi  cxpoMy] :  iho  arK-nic  linil  aotwl  upon  it  through  tbe  circii- 
tatwn,  and  had  thii*  priMluii-d  thin  wvcrv  influramalion.  Having 
mouvoil  till*  layer  of  iiuund  U>ii"  that  civcn-d  tbi:  m-rvo,  and  Eiwling 
it  qailA  M>tl«ilivl^  1  madu  nn  ■|>iili cation  uf  an  exceedingly  nnall 
ifoantitr  nf  n  mixtun  of  arsmic,  inori>hinc,  and  cmneoie,  and  covered 
it  with  a  mi-talliv  cap  or  arch,  Io  prevent  preBwrc,  followei]  by  a  louae 
filtrng  uf  tin  foiL  Tbe  paiu  aiid  much  of  the  soreBeBB  were  iaim«dl- 
■toly  relief' ed. 

"Saw  the  patient  ajcnin  on  tlie  founli  day;  found  tlte  avnatm  «n* 
tM;  guoR;  bad  KuOitred  pain  ainoe  tbe  spplirndoo  wa«  made;  injer* 
tfao  roBiainrd  tha  nine.  PouikI  lha  part  of  tho  pulp  oontalncd  in  llie 
oBUtml  cavity  DUtirely  injwiinible ;  removed  it;  finding  l)ie  portion  in 
||m>  r*KA»  rtill  Mrniilive,  niiKle  Iho  Miua  applioiilion  at  tin:  enlrancv  of 
audi  canal  and  fillnl  lliu  cavity  again  with  tin.  At  thio  Hiting  ven- 
lurrd  tn  Bin  tlia  loolh  to  a*  tii  ini-n-noo  iba  *i-paratlo«  brtWMn  it  and 
fMwnd  molar.  Tho  Hied  •ntfiiew  iih>iHi-d  tho  inji-clion  beauiiftilty, 
Ihinr  apiNdiring  n  bright  not.  and  tliv  linr  at  Ihe  junction  with  the 
ni  ilixlini't.    [n  ihtrr  or  finir  fJay>  unw  the  {tatieitt  a;{niu,  and 

bi  :: ,  ;i»u  sud  delight  lirund  lluU  Lhe  iiijcetiou  had  entirely  t)i«ap- 

pMml,  aud  |Jm>  tJioth  aliuiul  an  iwrfei-l  in  color  as  any  of  il«  ueiKlibora. 
Tbe  iwrvi)  waa  tlien  rvnioTod  flrom  iltu  nwta,  and  it«  place  tilled  with 
U 
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gnld,  and  at  a  aubscqueiit  sitUDg  tbc  extenuil  cavity  nas  filled.  Aa 
three  Diootlis  have  clspacil  since  tlio  opcniliitn  wiu  pcrlonned.  without 
hcartnit  from  il,  I  coiiclu'le  thiit  it  U  UiUH  fur  ^uc-ccssfuL" 

Other  cases  ol's  Hiniilar  charncter  und  witli  similar  re«ulu  tuijibt  h» 
giv)!U.  The  injectioD  of  the  tooth  from  tiio  vcmc!«  of  the  lining  tnmi- 
hrntw.  niid  pul])  iei  of  frequent  occurrence  in  teeth  to  whii-h  arMtuic  is 
applii-d  ti>r  tla*  puqiom  of  merely  destroying  die  seitiiihility  of  the  d«ii- 
liiie.  At  the  U»t  meeliu^  of  the  Am^ricaa  j:^aciety  nf  IVntul  Surgeonci, 
Dr.  Hnydini  mt-ntiniit^d  a  ctae  thai  liail  a  :ihurt  tiiti«  Wfurc  fxllf^n  under 
his  obecr\-ati(>»,  unci  M!v«ral  othnra  were  cilftd  l>y  Uiv  autiior  at  iht 
same  tiuic  tiincc  ihoii  hii  hua  met  witli  iiuin«ro(i«  caMS  iu  vhieli  ihit 
had  occurred.  It  i*  HoiibtlvK  the  rwult  of  iiicn»u«d  vascular  action, 
excited  in  the  liuitig  mcmbniiK.-  und  piilp  hy  tiic  action  of  the  arwfnic 
and  it  proves  that  the  vow«!sof  toeth.  under  certain  cirx^um-itiincei,^ 
Ar«  capable  of  conveyinj;  red  blood.  It  occurs,  however,  much  more 
frequently  in  the  teeth  of  youn^  than  in  those  of  old  penoiux. 

Dettnietion  of  the  I*iilp.  —  With  rej;ard  lo  the  l>eAt  iiit!Uiu>  of  dcstroy- 
ing  the  nerve,  or  raili<^r  the  pulp  of  tho  tooth,  thero  exists  niuol 
divcn'ity  of  opinion.  TIiiti;  aa*  two  mrthode  hy  which  this  may  ' 
occompliiihcd — one  by  Imnxrdiate  fJtirpaiion  with  an  instnimeu  t,  and  1)^ 
aetual  cautery ;  tho  otlier  by  tho  application  of  some  devitaliiiug  agtnl, 
oaarteHic     Each  method  has  its  atlvoeatca. 

Pur  ttie  removal  of  the  ]>ulp  by  extirpation,  thi^ro  aro  difSjrent 
fornix  of  iiulrumciitit  eiuployed,  !tii(-li  as  n  t)in>c-  or  f<)ur-«ide>d  broach, 
barbrtl  for  innie  dUuinw  from  tlm  piiiiil,  which  k  thrust  as  far  up  tlie 
pulp  canal  as  is  powible,  then  rotated  and  withdrawn,  briujcing  iIm 
pulp  with  it.  Fig.  Vil  reprtwuts  a  hroaeli  of  tliis  kind,  which  may 
he  used  with  or  without  a  bolder.  Aufither  form  of  broach  b  awd  for 
this  operation  which  b  not  barbed,  but  thrumt  into  the  pulp  for  the 
purpose  of  so  laceratitig  it  tJiat  it  may  aflcrwur<l  l»e  rwnovcd  witli 
nerre  imilruinrntit  witlunit  much  puin.  A  finu  round  Mcc]  wire,  from 
which  the  temper  hiw  bncni  drawn,  and  having  a  flat  jwinl  bent  on  an 
ongle  of  about  forty  degrees,  is  also  UKcd  for  extirpating  the  pulp. 

The  cdgo  of  tlie  point,  in  introducing  (bis  instrument,  is  premed 
aguintt  one  wall  nf  the  canal  and  gradually  forced  up  »s  far  nn  it  «<ill 
enter,  when  it  is  suddenly  turned  so  as  to  excise  the  putp,  and  on  with- 
drawing the  instrument  bring  the  severed  organ  with  it. 

For  extirpating  the  pulps  of  the  molar  teeth,  a  larger  inKtrumcnt  is  re- 
quired, which  is  tliruHt  into  the  pulp  HiamlHT  and  nitutcdsoas  to  sever 
the  body  of  the  ]>ul]>  from  the  bniii(-ht^-<  filling  tlic  root  canals.  The 
small  nerve  iuatrumenlii  arc  then  employcil  for  removing  thcM'  branched. 

Tlie  at-tual  cautery  conniMji  iu  thrusting  a  wire,  healed  to  a  whits 
lieat,  up  the  caual ;   but  as  this  is  cousidercd  a  barbarous  uelhod. 
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it  is  not  resorted  to  by  practitioners  in  thia  country.  Besides,  periosteal 
inflammaUon  is  af^n  a  result  of  ita  use,  and  the  pain  following  its 
application  is  sometitnea  very  severe. 

Arsenious  acid  has  long  been  used,  id  connection  with  ^"*-  ^^^■ 
sulphate  of  morphia  and  creosote,  to  devitalize  the  pulp ; 
the  arsenic  and  morphia  being  mixed  in  equal  parte,  and 
taken  np  on  a  small  pellet  of  cotton  saturated  with  creosote, 
which  is  introduced  directly  upon  the  exposed  portion  of 
the  pulp,  and  the  cavity  filled  with  wax  or  cotton  saturated 
with  a  solution  of  gum  sandarach  and  alcohol.  The  morphia 
was  formerly  supposed  to  modify  the  irritating  action  of  the 
arsenious  acid ;  but  since  this  has  been  discovered  not  to  be 
the  case,  its  use  has  been  dispensed  with  by  many.  Water, 
alcohol,  and  ether  are  employed  as  substitutes  for  the  creo- 
sote, and  in  some  cases  arc  preferable.  The  ar^enions  acid 
is  at  times  combined  with  an  equal  part  by  weight  of  pul- 
verized charcoal,  on  account  of  the  antiseptic  properties 
of  this  latter  agent,  and  also  on  account  of  its  mechanical 
action  in  preventing  the  dentine  from  abiiorbing  what  is 
intended  for  the  pulp  alone.  A  favorite  mixture  is  known 
as  "nerve  paste;"  but  when  a  definite  quantity  of  the  arse- 
nious acid  is  desired  for  application  to  a  pulp,  it  is  better  to 
employ  the  dry  form.  Various  formulas  are  in  use  for  the 
preparation  of  devitalizing  mixtures,  such  as  equal  parts  by 
weight  of  arsenious  acid,  and  either  the  i-ulphiite  or  acetate 
of  morphia;  three  parts  by  weight  of  arsenious  acid  to  two 
parts  of  morphia;  two  parts  of  arsenious  acid  and  one  part 
of  morphia.  Creosote  is  generally  employed  to  combine  the 
ingredients,  and  by  some  is  regarded  as  a  solvent  of  the 
arsenic  The  thirtieth  part  of  a  grain  of  arsenious  acid  is 
the  average  qnantity  employed  to  devitalize  the  pulp.  The 
length  of  time  the  preparation  should  be  allowctl  to  remain 
varies  from  six  to  twenty-four  hours'.  Not  unfreqnently 
cases  are  met  with  where  repeated  applications  of  the  prepa- 
ration fail  to  destroy  the  vitality  of  the  pulp,  which  is  donbt- 
leos  owing,  in  cases  where  the  organ  is  fairly  exposed,  to  a 
peculiar  condition  at  the  time  the  application  is  made,  which 
enables  it  to  resist  the  absorbent  action  of  the  arsenic.  In 
such  cases  a  preparation  composed  of  tannin  and  creosote 
has  proved  serviceable. 

To  the  use  of  arsenic  and  all  similar  agents,  Dr.  Harwood, 
of  Boston,  is  strongly  opposed.  He  states  in  a  letter  to  the 
author,  written  in  1850,  that  "they  cause  death  and  slough- 
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ing  in  the  parU  bi  which  tb^  an  vaon  hnniMlintclj  xpplimi,  atnl  irri- 
tnlion  and  unEnanagcnhle  trouble  in  tho  part^  ni'xt  bvyond  ihtKv  tlti'r 
atMolutcly  kill.  In  oiher  woriJs,  thty  irrifnU  the  part"  bryoml  iho 
(leHtol  cavity,  and  from  this  cniise  (and  perhajw  Irani  (rbriuical  injur)' 
Ui  the  tc«lh  it«eir)  the  pcnoel«uiu  at'  the  root  and  mckd  becomes  the 
Bcut  of  ^rnat  a»i)  freijuently  of  iincoDtriill»bl«  difficulty."  EntcTtaio- 
ing  thisi:  vi«!W!t,  he  regaixb  the  use  of  siicb  means  aa  opposed  both  to 
cx|)uri(rD<«  iind  MUiid  pbilitsophy,  aud  adopts,  without  knovriiig  that 
the  wiUM!  tiling  liad  be«n  done  by  otlters,  what  he  betievea  to  h«  a 
mi>n!  i.-nrrccl  priti-lim  —  immediate!  cxtirputiou.  H«  thus  daieribca 
bi(  inrthvil  ol'  BM'om  plight  tig  tlii.i  objuct: 

"I  f)n>t  «.-R«-t  «uch  an  oiHMting  a*  will  vtiabl«  mo  to  npproou^h  th* 
rxpwcil  pulp  in  ihv  linu  ol'  its  axU,  or  ii«  iii-jiHy  i(i>  (w  cinAinwtaiKaa 
will  permit.  Thi-n,  having  carefully  but  sitffinwilly  <!X|M]Md  th«  Bar-  ■ 
jiic«  of  the  pulp,  I  piuw  down  to  tho  apos  of  the  root,  through  tho  pulp, 
a  sinsU  UDtempercd  8t«Ql  instrument,  with  a  trocar«haped  point,  and 
revolving  it  onc«  or  twice  sever  the  tchwU  and  nerre.  Tliia,  aa  any  oa« 
kiiovFH,  nrho  ia  accustomed  to  insortiDg  artificial  t«elli,  produces  but  t 
A]i;:hl  and  niomeolAry  pain.  I  tiien,  by  means  of  minute  icwtrumvnty, 
adapted  to  the  purpose,  endeavor  to  removo  erery  portion  of  Iho 
iM.-riTHl  pulp  and  llniug  nii-nibran«,  and,  us  mxmi  as  tli«  bomorrhage  , 
cciiii^,  <iry  anti  fill  thn  navity. 

"[  have  )uim<Hirnv«  only  filled  the  canal  at  tho  first  sitting — leanag, 
the  body  of  the  tooth  In  be  tnMttdd  nHcr  a  fcwtlayx.    This  course  has  l>een 
adopted  from  n  fear  that  tho  pr«>»uro  ni7cc»>3ry  to  complete  the  whole 
operation  might  onhiiuce  the  danger  of  inflammation  and  suppuratioiu" 
This  is  prudent,  but  experience  doc«  not  convince  me  ttiat  it  isueoetttan-. 

"  II  should  be  borne  in  mind,  that  at  thu  point  whi-re  the  \A-*mU  ■ 
an<i  nerve  in  (|Uesliou  enter  the  root,  the  paxiagi''  I*  mtirh  rmnUcr  ihaa 
it  id  iiumtHliateJy  within.  Thi.t  alrait  will  be  nuily  rrccgniicd  when 
rr«<'bed,  by  the  touch,  tho  iiiHlniincnt  appearing  to  bo  armtcd  by  an 
idwiiir'lti,  and  not  by  hciiig  weclgt-d  in  a  narrow  pasmge.  Care  should 
lie  Utki^R,  I  think,  llinl  \}i<:  iii^lruinent  is  not  alloweil  to  pass  through 
the  rtrnit,  either  by  licing  loo  small,  or  by  Iwing  revolved  there  tilt  It 
cuts  its  way  through,  For,  by  wounding  tlie  pariA  without  Ihc  lnoth. 
and  forcing  particlcj?  of  bone  out  uiwn  the  pan-<  cxttirnal  to  the  root, 
the  danger  of  an  unfavorable  reHult  would  Iw  greatly  incnauiod." 

I>r.  Ilarwond  addf<.  in  eoncUisioii,  that  ho  bulioves  it  is  better  to 
make  the  divlaion  of  the  parts  a  little  within  the  strait,  though  he  doea 
not  reguni  the  mattttr  as  being  ycl  fully  settled  by  observatiou  and 
experience-  Ai»  to  the  kupcws  of  the  practice,  he  speaks  very  oonfi- 
d«ntly ;  not  having  hod  a  case  treated  in  this  manner  where  the  patient 
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and  pulp  were  healthy,  in  which  there  has  been  a  single  ayiuptoin  of 
alveolar  abecees. 

In  a  paper  read  before  the  American  Society  of  Dental  Surgeons, 
at  the  meeting  held  iu  the  city  of  New  York,  August,  1845,  and 
published  in  the  sixth  volume  of  the  Americau  Journal  of  Dental 
Science,  p.  15,  Dr.  £.  J.  Dunning  maintains  very  similar  views  with 
regard  to  the  means  roost  proper  to  be  employed  for  the  destruction 
of  the  pulp  of  a  tooth.     He  says : 

"The  destruction  of  the  nerve  by  mechanical  means  has  been  prac- 
tised to  a  email  extent  by  dental  surgeons  for  ninny  years:  but  on 
account  of  the  severe  pain  which  in  many  cases  Attends  it,  as  well  as 
from  the  &ct  that,  in  the  manner  in  wliich  it  has  generally  been  prao- 
tised,  it  has  proved  no  more  successful  than  other  and  less  severe 
methods,  it  has  been  considered  rather  iu  the  light  of  a  dernier  res- 
tart." This  he  believes  to  be  owing  to  the  fact  that  the  nerve  is  often 
only  punctured  and  lacerated,  and  afterward  shut  up  in  the  tooth  and 
left  to  decompose.  To  prevent  which,  he  says,  the  whole  nerve  should 
be  removed,  and  its  place  Mlcd  with  gold. 

Again,  Dr.  Dunning  remarks :  "  The  instrument  which  I  have  used 
tn  excavate  the  roots  is  a  delicate  probe  of  steel,  perfectly  annealed. 
The  point  should  be  converted  into  a  very  slight  hook,  and  made 
sharp,  so  as  to  bring  away  the  nerve  or  other  matter  with  which  the 
cavity  may  be  filled.  For  the  removal  of  the  nerve  in  the  chamber 
of  the  crown,  in  molar  teeth,  as  well  as  for  enlarfring  the  cavity,  so  as 
to  give  free  access  to  each  of  the  roots,  a  burr-drill  is  very  useful. 
As  these  teeth  are  generally  very  much  decayed,  it  will  be  found  ad- 
visable, when  the  cavity  is  on  the  side  of  the  crown,  to  remove  its 
edges  in  such  a  manner  as  to  admit  the  light  directly  upon  the  open- 
ings of  the  roots.  This  will  facilitate  the  operation  very  much,  and 
It  the  same  time  give  strength  to  the  wails  that  are  to  contain  the 
stopping."  When  the  nerve  has  been  destroyed  in  the  manner  above 
described,  Dr.  Dunning  says  that  the  operation,  so  far  as  he  has  been 
able  to  observe,  has  been  successful  in  every  cose. 

On  the  different  methods  of  destroying  the  ne^^■e,  Dr.  J.  H.  Foster 
says :  "  It  is  a  difficult  matter,  and  I  have  generally  found  it  utterly 
futile,  to  attempt  to  induce  patients  to  submit  to  the  removal  of  the 
pulp  by  extraction  or  excinion  with  inglrumeiiln,  in  those  canes  in  which 
it  becomes  necessary  to  destroy  vitality  before  the  teeth  can  be  filled. 
To  obtain  the  consent  of  the  patient  by  a  representation  of  the  advan- 
tages, in  its  immediate  effects,  of  this  mode  of  treatment  by  extirpation 
as  contrasted  with  the  more  slow  and  uncertain  practice,  by  the  aid 
of  chemical  agenU,  has  been  my  earnest  endeavor.  I  do  not  remember 
a  single  case  of  the  removal  of  the  dental  pulp  by  an  instrument  — 
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tlio  gold  being  ioBerted  into  the  <ka(a1  cnvtly  iinmmliaidy  after  Uh) 
bemoirimge  luis  beeD  clieclced — wliii))  lnL^inniiliuiiiiBlvnoliir  hImcch." 

Dr.  Foster,  however,  genera)!}'  eiuploya  itrx-iilou*  arUl,  wiih  ml- 
phate  of  morphia,  oue  jiart  of  the  fbrraer  to  four  of  the  ttUt«r,  aj^plipu 
on  a  small  pellet  moiftleued  with  creoioie.  AfWr  a[ij>l}'ing  t]i»  rfi- 
mrtly  OVLT  iht!  iH'rvd,  h«  <!i>v<:r>i  it  vriih  U  cap,  to  avoiJ  prcsHtre ;  then 
lilts  the  oxtvrnal  ctuviiy  with  Komn  sofl  miitiTiul  which  will  eJcclu<l« 
Oi(HStur«.  At  Ihc  i-titt  of  forty>i'igh(  hour«  he  eiil&rge»  the  <16U1a1  cst- 
ity,  removing  iib  eonicow  to  the  ajwx  of  tlie  rtol :  then,  after  wailing 
another  forty-nght  hours,  be  proL-eecU  to  Gil  the  canal.  Jeaviug  tli« 
cavity  in  tlie  crown  to  be  filled  at  a  iiui»e<iiient  nitiiag. 

In  perforiniag  tJiis  operation  ou  molar  teeth,  where  there  is  a  proha* 
ble  chance  of  ii  favoralile  iieue,  uikI  tlii:  pnviTvaltoii  uf  ihisa-  Uii^th  is 
particularly  oalli!)]  for,  hii  thinks  it  impurtaiil  (tiul  lh<^  cxt-nvalion 
should  be  ilooe  at  intervalH,  >a  as  to  cause  as  little  irritation  at  eaeh 
sitting  as  powihle.  nml  that  the  Blliiig  of  tlie  <lilfcrciit  cavities  in  the 
lootl)  he  also  proceeded  with  in  like  mami«r. 

Dr.  Mayiiard  —  who  h»a  been  assiicccssfiil  in  filling  the  pul|>-cavi[y 
and  roots  of  teeth  as  any  other  practitioner,  and  has  probably  liatl 
niore  experience,  having  beeu  in  the  habit  of  performing  (he  operation 
aince  1838 — having  liioroughly  lusietl  ibo  n>ethod  of  detitToying  ilie 
nerve  by  imme<liiitc  vxtiqititiou  with  an  instrument,  us  well  as  iliai  by 
thd  nppticAli'in  of  aiscnioiis  apli),  giv«  the  preference  to  the  latter. 
Hb  netfaod.  as  descril>t?d  by  Dr.  Wcsicott,  in  vol  viL,  p.  286,  of  the 
American  Journal  of  Dental  Science,  is  as  follows : 

He  tak««  white  wax,  and  works  it  into  cotton  or  lint  until  it  is  iho- 
ronghty  mixed  together.  With  this  he  fills  the  cnvitiis*  in  the  tooth. 
But,  before  doing  tht*,  he  ex|ioees  the  nerve  iw  miu-h  as  po>itible,  ap- 
plia>  llie  arsenic,  and  cajn  the  orifice  with  a  etip-stuiped  plate  of  lead, 
Ihe  convex  side  outwanl.  While  tliifl  i»  carefully  kept  in  place,  li« 
fills  tht;  i-avily  with  tlie  e»lt<i»  and  wax,  very  carefully  and  perfectly, 
in  such  a.  way  as  not  to  shut  in  and  compre^  any  air  wliich  might 
pre»  npon  the  nerve  Tlils  packing,  a«  intmdnced  by  Dr.  Maynanl, 
will  keep  the  "medicine,"  as  he  terms  it,  perfectly  dry  for  twenty-four 
honre,  or  longer. 

Atii^r  removing  this  packing  and  the  preparatitm,  he  proc«'<h>  to 
remove  the  nerve.  Instead  of  attempting  to  <lo  this  at  once,  la'  bugins 
by  rnltiiig  i>n  every  side  of  the  orifice,  'O  niwrh  (^nlarving  it  as  to  be 
l.iiul>l<!il  lo  remove  the  nerve  without  pressing  the  ei>nU'nts  of  the  cavity 
Upward. 

Hi*  probes  are  objects  of  peculiar  intercsl,  cspcrially  those  fnr  extir- 
patiug  ihc  nerve.  Stinii:  of  them  are  made  from  the  main-spring  of  a 
natch,  by  filing  or  griniling  them  sufficiently  narrow  to  witer  the 
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smallest  space  nhich  he  wished  to  probe.  In  this  way  he  secures  the 
most  perfect  spring  temper,  a  point  not  easily  attained  in  bo  frail  aa 
iDStrument  aa  a  probe  adapted  to  this  purpose.  Theae  probea  are 
bearded  by  cutting  them  with  a  sharp  knife — the  beard  pointing  back- 
ward. With  different  sizes  of  these  and  other  probes,  and  by  enlarg- 
iit^  the  cavity  from  time  to  time,  he  removes  the  nerve  to  the  extremity 
of  the  root. 

Dr.  Arthur,  in  a  series  of  ably  written  articles,  published  in  the 
American  Journal  of  Dental  Science,  on  the  treatment  of  curies  of 
the  teeth,  complicated  with  disordeni  of  the  pulp  aud  peridental  mem- 
brane, recommends  the  use  of  cobalt  for  destroying  the  nerve  as  pre- 
ferable to  any  other  agent  or  means  that  have  been  employed  for  the 
purpose.  But  as  arsenic  is  the  active  principle  of  cobalt,  it  is  to  this 
agent  it  owes  its  efficacy.  It  has  not,  however,  been  found  to  be  as 
effective  as  the  arsenious  acid. 

In  the  destruction  of  tlie  pulp  of  a  tooth,  the  author  (Prof.  Harris) 
hu  employed  both  mechanical  and  chemical  agents.  He  has  been  in 
the  habit,  for  more  than  twenty  years,  of  occasionally  extirpating  the 
pulp  ti)  the  extremity  of  the  root  by  introducing  a  very  small  untem- 
pered  instrument,  with  a  spear-shaped  point ;  though  not  ut  first  with 
the  view  of  afterward  filling  the  pulp-cavity.  He  has  also  used  the 
actual  cautery  and  arsenious  acid.  To  the  last-named  agent,  as  used 
by  most  dentists  for  destroying  the  vitality  of  teeth,  he  was  at  one 
time  strongly  opposed,  and  still  believes  a  vast  amount  of  injury  is 
produced  by  it;  but  with  proper  care  and  judicious  aftor-treatment,  it 
may  be  used  with  safety,  and,  in  most  cases,  with  advantiige.  He 
now  employs  it  for  (Ici^troying  the  vitality  of  the  lining  niemhriinc  and 
pulps  of  the  molar  and  bicu.spid  teeth,  and  occasionally  applies  it  to 
the  iiici*irs  and  cuspids.  As  a  general  rule,  however,  when  he  wishes 
to  destroy  the  nerve  of  one  of  the  last-named  teeth,  lie  extirjMktes  it 
by  thrusting  a  small  instrument  up  the  pulp-cavity  to  the  extremity 
of  the  root.  When  he  uses  arsenic,  he  U])plie8  about  the  thirtieth  or 
fortieth  part  of  a  grain,  with  an  equal  quantity  of  sulphate  of  morphia; 
placing  it  on  a  small  piece  of  raw  cotton,  moistened  with  creosote  or 
spirits  of  camphor,  and  sealing  up  the  cavity  with  white  or  yellow 
wax.  At  the  expiration  of  seven  or  eight  hours,  he  removes  the  wax 
■nd  arsenic,  and  afterward  the  pulp  of  the  tooth.  If  the  portion  in 
the  root  is  still  sensitive,  he  applies  it  a  second  time ;  but  he  seldom 
finds  it  necessary  to  do  so. 

Treaiment  Preparatory  to  Filling  ike  Roots  of  Teetli. — The  following 
is  the  methoil  of  treatment,  preparatory  to  filling  the  root,  pursued  by 
Prof.  Gorgafl,  of  the  Baltimore  College:  "  I  remove  carefully  all  dis- 
oi^anized  pulp  aud  decomjHiscd  dentine ;  also  all  discolored  dentine, 
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proTi<I<><l  it  dots  not  w«ttit«n  the  italU  of  ths  cavity.  Tln-n,  Mringing 
out  all  loose  [uirttclm  of  llic  dibri*  with  tc[iid  wnti-r,  I  dry  ihc  cunal 
la  the  apos  of  the  root  with  flun  Milk ;  bctng  nrvful  to  leave  ud  cml 
[Htifectiiig  00  ns  to  prrmit  iu  cosy  rDtnoTal.  S«renil  fnch  piecea  bt^ii^ 
need,  a  shorter  pii>cF  w  then  snturatod  with  crcowte  tud  puiwed  tu  the 
end  of  the  canHl,  IcnviiiK  x  «li|rht  projecting  piece  In  cbo  pul{>-cavit«-, 
eo  that  it  may  be  seized  with  plim  n-hi-n  it  is  to  be  remuvod. 

"  I  liieD  introduce  into  tbo  pulp-<.<avitf  a  temporary  filling  of  HtIV* 

slopping,  ^tlA-pcn-hn, 
or  cottou  Diistil  with 
w«x,  or  eatunit<s]  with 
saiKliinii-h  or  shelllac 
varniali.  Iu  mcnty-four 
Iiutirs  the  canal  i«  ox* 
KmiDed,  and  the  vrwh 
sat«  renewnd  if  neces- 
sary. Wlwn  not  the 
iiligbt(»t  odor  of  puni- 
Init  i>r^-rvtion  ts  percefK 
tihlo,  I  tlicn  npply  »n 
the  &of%  silk  ehluruform 
mixed  with  white  of  «gg,  r«placo  the  filling,  and  wait  for  wvurol  <lays. 
"  If  at  the  end  of  thi«  lime  there  i»  no  trace  of  dtaeaied  action,  I 
flu  tlt<>  canal  with  gold ;  (hen  wait  a  few  daya  until  all  (thaiia!  of  irri- 
talioo  from  the  prcwure  used  in  tlie  operation  luu  paxml  iiway,  and 
then  I'limplete  the  (HIldj;.  But  not  uiifreijucntly  it  in  nvvwMry  to  re- 
peat thiM  cmirM  of  troatnioot  aeviTul  tinini.  In  one  cntf,  two  moDllu 
w«rc  required  before  the  louth  wiu  in  a  uonditiou  to  warrant  me  in 
filling  it. 

"In  some  cases  I  docm  tt  pnidi-iit  to  insert  a  filling  of  '  HIII'm  ttofh 
ping'  for  several  month?,  cnpccinllr  wlion  there  is  the  ^Ii;i;ht49a  doubt 
'jf  the  arreat  of  the  discaw;  for  the  gold  once  introduced  iuto  the 
canal,  it  is  exceedingly  tedious  and  difficult  to  remove  it  Disease  on 
the  otttfliU  of  the  extremity  of  the  root  may  be  <mn(roll<N)  hy  crwwote 
and  nitrate  of  ulver.  applied  through  the  fittnlou*  or  an  attificial 
opening  in  the  alveolus. 

"Chlnrirlii  of  zinc  may  be  u.ied  iiiJttRad  of  crooMte  when  the  itnif  H 
of  the  liitUT  i:*  piirtitrularly  n-puUivr  to  tlio  palient;  and  chlnnimU-d 
lime  or  soda  arc  csci-llent  antiorptic*.  Any  trace  of  the  living  nerve 
Bhould  be  tmiliMl  with  nninnic.  a  minute  portion  of  wliich  may  he  in- 
troduced upon  fl'Mo  Millc  UTortt  commencing  the  creosote  Ireatmcnl." 

Fig.  132  roprewnt^  a  set  of  Dr.  B.  P.  Arringlon'H  nerve  extractors, 
of  drawn  and  spring  temper. 
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F3linf  fuijfOivitir*  and  UdoU  of  TMtJt.  —  Tbe  mcchixl  ])umiic<l  hy 
Ihf  Ruthur  in  rilliot;  Oie  |>ul|>(-avUii»anr]  cunHl.t  b  t]ie«»me  >*  ihniuf 
Dt.  JIuj  iiunl,  nliipli  U  chrtrarl'-itxinl  hy  grvat  iicntiKvx  nti<[  iKxlcrity. 
Hk  iwinini«iitii  Kn>  of  (ho  iuimi  ddiaitu  kind,  and  nm  adapted  bi 
nrii  M  tlifl  Lfid  uf  th«  cntiRl,  iil(boU){)i  it  may  nut  hv  iiilirvly  riruigbt. 
In  SIKtiii;  tlir«r  riNits,  ho  uiWo  very  liravy  ^itd,  rmm  No.  13  In  IV).  Tlid 
kniliaKi  iiiri)>«i  cum-sju'ndiii);  tii  tlip  <liiiiii<'l<'r  of  llic  cMvily,  und  is 
MAiiihU'd.  Tii^rnd  oI'ddk  uf  itiootri^ix  i*  laid  upon  tlic  end  or  one 
i'  hi»<Ulicau  |>litggvn,  iwd  uirvfully  carried  to  tlio  upi^r  extremity 
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rf  Utv  nwt.    This  being  ofli-clcd.  the  in»tnitn(>nt  Im  mllidrawn  m  tdi|;ht 
dirtniio?,  ilira  returnMl,  finri-yiDg  vrltb  it  uiioilivr  jnrdou,  till  (U«  etrip 

'"  '    '      '"  ''•'''  .     .-. 
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HWi  itio  «viiy  ill  \    \   \     ^\/r  M   )/\ 

1^  ■   iWnfilW 

'-  .  iiiniinor. 
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■  wt  itr  iii<>lrum<-iits 
'•ntri?i'<l  liy  l>r.  I'lilin- 
1*1  furmiii^  tiitf  ca- 
mb  In  tlw  ntuta  of  tbo 
■mil. 

Fip.  im  rvprownU  | 

Dr.   Hunlcr'a   Bot  of 

pulp  cnna)  ptngiiierB,  aoni«  of  vrliidi  uu  of  drawn  and  otbera  of  spriDg 
ttttptr. 
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AfU-r  the  cavitj  of  decay  in  ihe  crown  litts  Iw^n  properly  {ht[ 
by  tavnn*  ofUic  inntninicDt*  roprcwtitcd  in  Fig.  loS.Uie  pulp  chamber' 
can  l)c  cxvarntod  ami  no  Hlmpcd  as  to  afghl  in  tlic  retention  of  the 
gold,  as  ircll  ns  ihc  ennnl^  leading  Iroai  tlii^  cliamber  through  U>e  roots. 
Sume  <^>eratora  drill  oul  ihoe  canals,  aiid  lliua  give  theia  the  same 
dlMneter  Irom  tJt«r  orifice  at  lfa«  pulpchaiubi-r  to  the  apex  of  lh« 
root. 

Oilicns  nr«  MitivGcJ  with  cleansing  thciu  }>erfcctly  of  all  Jiiru  and 
docoinjioHMi  dcutina  Whichever  mctboil  is  pnnuol,  care  is  nooeamry 
that  the  iuMrumi^t  is  not  pasH-d  beyond  tho  foramen,  which  is  raorp 
liable  to  occur  in  the  cato  of  ynung  patients,  when  thu  teeth  are  not 
fully  developed,  than  afterward;  for  tJicn  there  is  generally  «<ich  a 
decided  couiractioa  of  the  root  cuuul  mur  tho  »pox  as  to  armt  the 
prugrcBS  of  the  instrument. 

When  the  cavity  in  thu  crown  and  the  pulp  chamber  and  canaU 
are  prepared,  the  gjold  U  itiliuduced  by  means  of  the  instrumcats 
represented  in  Fig.  134.  Brides  the  method  of  filling  the  roots,  de- 
scribed as  Dr.5Iaynard'8,therear6BeveraIoihers,oiw  of  which  consists 
in  rolling  strips,  or  folds,  of  gold  on  a  fine  broach  in  »ueh  a  manner  as 
to  fonn  cone-dhaped  cylinders,  somewhat  longer  than  the  canal  is  deep, 
nf  difPirent  siiMsa  and  density.  The  soft  rolled  are  first  introduced 
hy  iiirunx  of  thu  plierit,  and  <-arried  up  as  near  to  the  apex  of  the  root 
as  is  «afc,«ncli  one  licing  condvuHi'd  afpiinst  tlie  sid«of  ihti  uuihI.  8uc- 
oeaiive  cylinders  arc  inlrodii(H-il  i»  tliis  niiuinvr  ami  condcnscil  until 
the  canal  is  filled,  tli«  lii»t  om^  whicli  form  the  ivntro  of  the  filling 
beinj:  dense.  Pure  gold  wire  is  someiiin*^^  enipli>ycd  for  filling  these 
canals,  so  shaped  as  to  correspond  in  siie  and  taper  with  the  cavity. 

It  •mtuetiniu  happens  tliat  the  cnnala  in  tJie  buccal  roola  of  the 
superior  nioiars  are  ho  small  as  to  prcirlude  the  introdnetion  even  of  a 
small-«i»^^d  liristlc.  In  coana  of  thin  kind  it  ia  iiu|>ottsible  lo  fill  them, 
aod  fortunately,  from  their  small  :dze,  tliey  catmut  W!r\-«  iw  reM:rvoin 
for  the  accumulation  of  morbid  matter.  Tli«  eaiuil  in  the  [lalatine  riwit 
in  iiUsys  much  larger  tliiin  in  cither  of  the  hueail  roots,  anil  in  a  ma- 
jority of  the  casea  is  filled  with  comparative  case.  AlW  the  canals 
arc  lil]c<l,  fome  days  should  elapse  before  the  operation  of  filling  the 
crown  ciirity  ia  performed.  Although  gold  is  the  only  metal  suitable 
li>r  filling  njot  canal*,  yet  some  non-inetatlic  suhslanees  have  answcrwl 
well  whm  eniployt^d  for  tliis  purpose,  principally  00  account  of  their 
nouK^onductin^  pniperty,  such  ad  Hill's  stopping  and  ot-artifieiet.  For 
bleaching  tctth  which  have  become  dis(v>Iored  from  lou  of  vitality, 
the  reader  is  referred  lo  Uie  oiiapter  on  "  Neuntsia." 
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CHAPTER  V. 

TOOTHACHE, 

PAIN  in  a  tooth,  toothache,  or  odontalgia,  as  it  is  technically  tcrmcil, 
13  a  symptom  of  some  functional  or  atructural  disturhuuce,  either 
of  the  orgaD  ia  which  the  pain  is  seated,  or  of  some  other  part  or 
parts  of  the  body,  but  more  freijuently  of  the  former  than  of  tlie  lat- 
ter. So  variable  is  the  character  of  the  sensation,  that  any  descrip- 
tiou  vould  fail  to  convey,  to  one  who  has  never  experiencid  it,  a  cor- 
rect idea  of  its  nature.  The  pain  sometimes  amounts  only  to  slight 
unesEiness;  at  other  times  the  agony  is  almost  insupjiortable.  It  may 
be  dull,  deep-seated,  boring,  throbbing,  or  laucinating.  It  may  be 
alight  at  first,  gradually  increasing  id  severity  until  it  amounts  to  the 
most  excru<;iating  torture,  or  it  may  come  on  without  any  prcnionition 
whatever.  It  may  be  confined  to  a  single  tooth,  or  it  nniy  affect  sev- 
eral at  the  same  time.  It  may  commence  in  one  toolli,  and  pass  from 
thence  to  another,  and  continue  until  every  one  in  turn  has  been  at- 
tacked. It  may  continue  for  hours  and  days  with  scarcely  any  cessa- 
tion ;  or  it  may  be  intermittent,  the  paroxysms  recurring  at  stated  or 
irregular  intervals,  sod  each  lasting  from  thirty  minutes  to  one,  two, 
or  more  hours. 

CAUSES. 

The  causes  of  toothache  ni'C  al  moiit  aH  numerous  as  arc  the  varieties 
of  character  which  it  exhibits.  Irritation  and  itiflamraalion  of  the 
pulp,  and  inflammation  of  the  investing  membrane, arc  anxm^r  the  most 
frequent;  but  it  is  sometimes  referable  to  a  morbid  condition  of  the 
nerve  or  nerves  going  to  a  single  tooth,  or  of  tlie  trunk  fnmi  which 
several  teeth  are  supplied ;  also  to  deraDgemcnt  of  the  digestive  organs, 
to  incrense<l  nervous  susceptibility  of  the  uterus  resulting  fr<)m  preg- 
nancy, amenorrhoea,  etc.,  and  to  certain  diatheses  of  the  general 
system. 

Dr.  Hullihcn  enumerates  the  following  as  the  causes  of  toothache: 
1,  exposure  of  the  nerve;  2,  fungus  of  the  nerve;  3,  confinement  of 
pus  ip  the  internal  cavity ;  4,  a  diseased  state  of  (he  [wrioslcum  cov- 
ering the  root ;  and,  5,  sympathy.  Dr.  Heilden  attributci*  it  lo  conges- 
tion or  inflammation,  or  to  a  lesion  of  the  nerves  of  the  lining  mem- 
brane nnd  pulp,  or  of  the  peridental  membrane. 

Inflammation  of  the  lining  membrane  and  pulp  may  be  produced 
by  a  blow  upon  a  tooth,  or  by  powerful  impressions  of  heat  and  cold 
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rnmniuoiral^l  through  the  cnnmd  and  dentine,  or  ttirougli  a  mdaltie 
fllliug;  lutt  it  is  mt>ro  frifjurntly  iH>-ii»ion(-il  \ty  prMsurc.  or  bjtlii 
direct  coittart  of  irrituting  agi-ii  In,  nicli  A<  nHiju*  portion  of  tho  I'miIi, 
{Mrticledofroud,  acrid  hiiinont,  miil  vtncr  irritating cx trrnnt  ^ulwUnixiL 
But  intliinimnltoii  is  not  nlwuy.t  a  n*r«Kiry  mo«*quence  of  such  im- 
pres^ioflH,  Pain  may  be  iirailiii-cl  by  tlx-m  nhi.-i)  inflaniniatinn  ilort 
not  exUl ;  in  this  otui;  it  u^ualiy  siiliiiiiln  woon  n(\i-r  ilie  tvmoval  ofdw 
irritant.  ludM^d,  the  ptilp  of  a  tooth  nmj  be  cx]iu»«J  Tor  montlisi,  uhI 
subjetrted  HevAral  tiinra  «v<-ry  dnr  l<>  tl)i>  coatael  of  foreign  *ijii«inn<.-M, 
witliout  b(-i-(ii)itng  t)i(-  .iMit  nf  itilliinimat'iry  iii'liiin  ;  iind  id  lb>-  KiiMiK* 
of  tills  tbo  pain,  though  romlng  on  wrib  thr  mittdrnncM  of  nn  •■li'ctric 
l!a«h,  and  oftcti  of  tlie  inoHt  excniciatiiig  kind,  14  Mcldom  of  lung  dn- 
ration. 

But  when  inllHmmiit.ion  exists,  tho  pain,  vbich  at  lintt  nni««inl«  onlf 
to  n  Hliglit  gnawing  sciuation,  m  more  oii^tant;  nn<^r  a  wbilf.  It  a» 
HUiniw  a  throbbing  chanirtcr,  and  if  not  promptly  arrmtod,  it  incmwM 
in  MVf-rity,  and  continuca  uuiil  suppuration  of  the  linin);  RicmbnuM 
and  pulp  lakes  place.  So  long  ob  it  ia  con^ncd  to  the  part*  wilbin  the 
pulp<avity,  the  patn  ia  nut  int-reaiod  by  preastire  on  the  lonth.  nor  >§ 
tho  tooth  Atarlvd  tram  the  socket,  aj  in  periodontitis.  Tli*f  locality  af 
thtr  iulliiiiiiiiAlion  may  aUo  be  di.-lin^'ui-hed  by  the  flirt  tlist  eld  wBirr 
or  iw  njipliiil  lo  thi'  I'xith  j,'t>utra!ly  givoe  retiet  But  the  tntbimma- 
tion  mi'cly  confint^  iuiulf  long  to  the  interior  of  the  tooth ;  it  uauallf 
■oon  cxlmdii  to  tlw)  peHo^tetiiii  of  the  root  and  ita  sorket,  nhi-n  a 
■omowliat  difliimnt  train  of  ]ihenoaiena  arc  develofted.  Sui>)iurat»»ti, 
however,  having  tttk«ii  plai-e^  an  alMows  mod  fornu  at  the  exirrnitiy 
of  ihu  runt. 

Tile  (>evvrily  of  the  pain  attending  adontilU  {a*  inflAmmation  of  tb* 
ptilp  it  t<-i-hnintlly  ivnned,  froiu  the  cuppn^ition  that  every  purl  of  the 
organ  is  invulvt'd  in  the  dittuiMil  uetioo),  b,  doubtlo*.  oiriug  to  tbe  fact 
that  thia  eKceedingly  sensitive  etnuTtiirv,  at  il«  voMcls  becotne  injcclnl, 
i»  pruvented  fioni  expanding  by  the  unyielding  nature  of  thewallA 
of  tli<;  cnvity  in  M'birh  it  ia  situated.  Its  i^piltariei  being  tbiM  di»- 
t«odc<l,  mu«t.  aa  a  nceeaMiry  ooDsetiumce,  pres  upon  th«  iMrvn  whidi 
itre  I'vrri-wlii-re  distrilmted  thmugb  it,  and  the  excruciatingly  |>aiufiil 
tbrolibitig  st-n-ation.  by  which  this  variety  of  tootliucho  is  rhanirt«-risMl, 
u  prxHiiired  by  the  pulnation  of  these  Vtmeh.  Henre,  incre«a«l  aetioH 
of  the  lii-nrt  and  arlerii-^,  from  whatever  eftuee  pnxlueed,  atigment*  the 
pain;  it  i"  alMi  ni(inM>ev<!n'  at  night,  while  the  body  ia  in  a  recunilient 
pMture,  than  during  tbt^  day,  lici-nuAe  this  position  givx«  nn  incrrm**^ 
f^llnms  lo  the  arlerim  of  the  bead.  Th«  phenomena  attending  tha 
inflammation,  howe^-er,  are  influenced  ver^-  much  by  the  condition  of 
the  tooth  and  the  hnMt  of  hoij  of  llie  patient. 


TOOTHACHE.  381 

When  tbe  inflHmmation  is  acute,  it  extends  to  everj  part  of  the  pulp 
and  lining  nieiQbran&  It  also  occurs  more  frequently  before  than  after 
these  tisanes  have  become  exposed,  and  generally  terminates  in  suppn- 
ntioa.  Chronic  inflammation  usually  arises  from  partial  exposure  of 
the  pulp,  and  may  exist  for  moutlid  without  being  attended  with  pain; 
but  the  pulp,  when  thua  affected,  is  more  susceptible  of  injury  by  heat 
or  cold,  and  by  irritating  substances ;  and  the  liability  of  the  tooth  to 
ache,  especially  at  night,  is  greatly  increased. 

Toothache  caused  by  acute  inflammation  of  the  investing  membrane 
is  charact«rized  by  pain,  at  first  dull,  aftenrard  acute  and  throbbing, 
soreness  and  elongation  of  the  tooth,  redness  and  tumefaction  of  the 
gums,  and  sometimes  by  swelling  of  the  cheek ;  indicating  the  forma- 
tion of  alveolar  abscess.  In  this  variety  of  odontalgia,  tlic  tooth  is 
oft«n  80  much  raised  in  its  socket  as  to  interfere  more  or  less  with  mas- 
tication. 

"Hie  pain  attending  the  foregoing  pathological  conditions,  when  severe 
and  protracted,  is  often  accompanied  by  constipation,  headache,  dryness 
of  the  akin,  flushed  cheeks,  fulness  and  increased  rapidity  of  pulse,  and 
other  constitutional  symptoms. 

The  nervous  susceptibility  of  the  teeth  is  sometimes  so  much  increased 
by  organic  and  even  functional  disturbances  of  other  and  often  remote 
parts,  that  the  mere  contact  of  the  minute  nerves  of  the  pulp  and  the 
lining  membrane  against  the  wall  of  dentine  which  encases  them,  is 
attended  with  severe  pain.  This  variety  of  odontalgia  is  termed  aym- 
pathetie,  and  is  supposed  to  be  the  result  of  the  transfer  of  nervous 
irritation,  or,  more  properly,  of  era/led  sentiblUtif  of  the  dental  nerves, 
arising  from  a  morbid  condition  or  functional  disturbance  of  some  otiier 
part.  If  this  hypothesis  be'  true,  it  is  probable  that  with  this  height- 
ened nervous  excitability  there  is  a  slight  increase  of  vascular  action 
in  the  pulp,  with  a  corresponding  increase  of  size  in  its  capillaries;  in 
consequence  of  which,  it  is  fair  to  presume,  the  nervous  filaments  sup- 
plying these  tissues  would  be  apt  to  respond  pninfully  to  the  undue 
pressure.  Though  pain,  arising  from  this  cause,  may  Jiavc  its  .=fat  in 
sound  as  well  as  in  decayed  t^icth,  it  occurs  more  freijuently  in  the  lat- 
ter than  the  former,  owing  to  tbe  fact  that  any  structural  aitorulion  in 
the  dentine  adds  to  their  alrcaily  increased  nervous  excitability. 

Persons  of  highly  excitable  nervous  temperaments,  pregnant  fcmnlc.^, 
and  individuals  laboring  under  derangement  of  the  digestive  or;;iinj!, 
are  particularly  subject  to  this  variety  of  toothache.  Odontalgia,  arising 
from  pathological  couditions  or  functional  disturbances  of  utlier  purt^, 
assumes  a  great  variety  of  forms.  The  pain  may  be  continued,  but 
more  frequently  it  is  periodical ;  it  may  be  confined  to  a  aiugle  tooth, 
or  it  may  attack  half  a  dozen  or  more  at  the  same  time.    It  sometimes 
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xImo  ulternntnt  witli  tbe  pnroxj^ms  of  rliflumatiem  or  ^ut,  Uie  pain  in 
Euch  c--*»<9  nssumtDg  the  spceitic  chftrftct«r  of  ihesd  diwnses. 

Mr,  W.,  agod  forty,  for  6fte«a  yeare  the  victim  or  gout,  Cttmc  to  me 
in  1S30.  The  iirst  ri|;ht  upper  molar  was  carimm,  Imt  tlx;  piilp  mrt 
expoMd.  Tea  or  twelv«  daya  before  each  attack  of  gout,  recurring 
every  three  or  six  montha  during  the  la-it  five  years,  tiiw  iixjih  was  tlw 
ant  of  a  peculiar  grindiu^.  lani-'inatiiif;  juaiii;  IxioHmiiig  grmJually 
more  Revt^re,  but  ceosiug  entirely  a.i  thii  gout  NytDplonu  cumv  ud  :  it 
rcttirnfd  as  lh««e  subtiidcd,  and  conlii)ii«i)  fur  two  necks.  FilliDf;  ttie 
toolb  gAviT  ii-iiip<irur}'  relief  only,  unil  il  n*ii»  fouml  iM!0(w«iry  to  extract  it. 

Ih  what  i.'<  it^rmud  ntriirul^it^  loiitliiii'lic,  "  the  |Hun,"  atyt  Dr.  NVood, 
"ii  usually  of  the  acute  i;lianint«r ;  w>inetim«s  mJld  in  the  beginning, 
grndiially  iiK-rt>a»ing  in  inlctt^ity,  and  nt  grftdunlly  decliniiii;,  but  lua- 
nlly  Ti'ry  irrc^tdnr ;  at  onu  time  moderate,  nt  anothc^r  severe,  and  <)C«a- 
SJonally  darting  with  excruciating  violence  throU)>h  the  denlnl  art-bts. 
Not  unfr*queiitly  it  assumes  a  regular  intermittent  form.  liiHtvad  of 
pain,  strictly  speaking,  the  sensation  is  somotimea  of  ibal  kind  which 
ia  indicated  when  we  say  that  tbe  t«eih  are  oo  edge,  atu)  tx  apt  to  be 
exciti^  by  certain  banh  aouiids,  such  aa  that  pmducM)  in  the  filing  of 
«  »aw,  ot  by  OK'ntnl  iniinirlude,  and  by  the  contact  of  acitls  or  other 
irritant  sulwtnnt'w.  Ni'oralgit!  tooChai-hc  mmctimoi  persists,  with 
intervals  of  exomption,  for  a  gnwt  li-iigth  of  time.  The  diaigDOiiia  b 
occasionally  difficult.  When,  however,  it  occurs  in  sonnd  l(«th,  i*  [«r- 
oxysnia)  iu  iu  character,  is  attended  with  little  or  no  Awellingof  the 
external  parts,  ocpuimm  a  cnnsideraWe  portion  of  the  jaw,  and  wp«-i- 
nlly  «i'bcn  it  altematcii  or  h  a.«n>HalM)  vrilh  pain  of  the  i>am«  character 
in  i>t}i(rr  part*  of  llic  tncf,  tlioro  can  bi'  little  dituht  a»  to  its  real  nature," 
Thin  variety  of  iiym pathetic  inoT.hachn  in  perhaps  induced  bv  caries,  or 
by  tJw!  mainxcr  in  which  the  ti-i'lh  am  arrange*]  in  tbe  alveolar  arch, 
or  by  some  pcmliar  susceplibility  of  the  parts;  as  is  shown  by  the  fiict 
that  the  pain  usually  censi-A  on  the  removal  of  all  such  causL-<  of  irri- 
tation. 

But  while,  on  the  one  hand,  pain  in  the  lectb  may  be  ii)ii<cd  by  a 
morbid  condition  of  other  organx,  thnte  organs,  on  tlte  other  band, 
frequently  xyinpathtic  with  tbe  dincftMHl  condition  of  the  t«etb,  and 
become,  to  quote  the  language  of  Mr.  Bell,  *'  the  apparent  seat  of  pain. 
I  have  seen  this  occur  not  only  in  the  thee,  over  the  scalp,  in  tbe  ear, 
and  underneath  the  loner  jaw,  but  down  the  neck,  over  the  shoulder, 
and  along  the  whole  length  of  the  arm."  Cas<»  of  this  sort  are  fre- 
quently met  with. 

In  ti-eatiiiji  of  toothache.  Dr.  Good  ohserrea:  "This  ia  often  an  idio- 
pathic alTiMTtion.  dependent  upon  a  peculiar  irritability  (from  a  c«iim 
we  cannot  cwily  trace)  of  the  nerires  subservient  to  the  aching  tooth, 
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vr  of  i!u)  uiolci  by  which  U  b  ravrred,  <ir  of  tlic  perioiUami  or  the 

fii       '  '    '   linivi  tlip  ioimiir  nf  llit!  nlviili.     But  It  In  more 

fr.  ,  ■>(  *ynil>iithy,  pmiliH'oi  lij  pn-yiiaDcy,  or  chronic 

fbeiiuiaiijim,  or  acrimDnjr  in  ihe  HtoniBcb,  tu  pervtinB  of  dd  irriublc 

bithtt-     It  1»  i>till  Ion  to  1m'  wniiili-nHl  nt  ibnt  Uie  aervt*  uf  ibc  leelh 

*boal'l  '>l><tii  wcairinto  in  tlic  tinulilciiin^  piiia  of  facial  nctiralgia.  or 

tic  (Inalnijiviix,  SH  th<>  Fivn<-h  writi'nt  MonivtlnuB  term  it ;  for  hi-r«  ibc 

mniwrtinp  u  hoth  li'xm-l  kixI  imin4Nliiil«.     la  mtuetiiMuice  of  this,  lh« 

(latiHii,  In  aumt  iiutaiioi^.  rrgiinlf  thv  tcrth  liivmMlree  as  the  raliflDt 

pwtnta  «f  |Nitn  (ae  ihoy  iin<|uv)-iti>i)iilily  may  ho  in  tome  caeea),  and 

reiu  fc»  only  hope  of  relief  upon  cixtmotion ;  but  when  h«  applies  to 

tho  ni>«raiur,  he  is  U  «  loa«  to  fix  upon  any  jKifUcular  tootli.    Mr. 

Pf'X  (tivw  a  ^trilciiig  e?Eani]tle  iif  lliis,  in  a  prrsnn  from  wlmm  ho  ex- 

tmrinl  a  liMilh  wtiich  nlfi.ntt-il  link  or  do  rclipf;  in  critiwjtittuco  of 

which  his  pnlifnt  npp)ie<l  l»  bim  only  two  days  aftenrnnl  ao<l  requested 

th-       .    ■  .'    '  -.fVi'ml  niljnining  It^elh,  which  were  pprfmrtly  lOtind. 

Ti  ;  i|  |,j_  Bitij  ituKi)M-tiii;i  tl»«  real  nature  of  tho  dinMC,  he 

>nDmHluiii-iy  t»nlc  him  to  Rir  Amlcy  Cooikt,  who,  by  dividiuf;  the 

Kflbrtrd  iii'fTo,  pnxluirvil  a  rndinl  rurr  in  a  fi-w  days."    Tlio  author 

■*  MV|i>ainltvI  wilb  a  gcnilcniiui  Mmitnrly  affwtwi.     He  hos  had  ull 

^14  um-iIi  on  t\w  rigbl  side  of  both  jam  cxtradcd,  without  obtaining 

*iir  nilief. 

Tlim  h  Btilt  another  oaiiM  of  timthnohe,  whicli  wc  yhoiild  not  omit 

exnelosis;  but  from  the  ohfcuriiy  of  thr  diit^'ni»ii,  ihi; 

1'  th«  afrr«tinn  nin  midom  be  delcnniucd  wilb  jKiilivti  cur- 
't«laty.  exrepc  by  the  rciaoval  of  the  tooth.    Ax  w«  have  alraidy  lind 
'  ^cciwioti  to  tn*at  of  thl*  dixHUie,  11  b  uoneceesary  in  thi*  plaeo  to  dwell 
Xkpnn  lh«'  Jitibj.*t. 

Piuallr.  Mrnie  Ifrtb,  from  p«culinr  couMiltitioiial  idioeynorasy.  are 
nm  lialdc  to  odotititlgiii  than  other*.  It  imra^limw  happens  ilial 
Dry  l«nh  in  the  nxmlh  is  d'-jitmycl  by  cariw  witli»iii  Iwinj*  affected 
%*ith  pain,  whilv  at  olht^r  tiniea  teeth  apjutrvntly  sound  bcoome  the 
•mt  of  ibe  mt«t  agoitixing  torturo. 

TBEATMEST. 

TIm!  firat  thing  to  be  BtteDrle<l  to  in  tlie  treatment  of  toothncho  ii 
Um  mnonil  of  l))«  cau.'HM  vhioh  Imve  given  rise  to  it;  this  can  only 
Imi  il»m*  hi,  '  I  -  out  the  nirnttvo  nud  remedial  indications  of  the 

tnurtiiil  r>>i.  mii\  funtrtionnl  dittiirbaneus  wilb  nbich  it  u  con- 

ikvimI.  While  thtw  rnntlnuc,  it  will  Ixi  impoosiMi.'  to  obtain  pcrma- 
tinii  rttlirf.  ThA  f'tixiliiliir  of  the  nc-r\'c»  supplying  a  toi>lli  may  often 
ho  •■htundiol,  and  thit  pain  paltiauvl  by  the  applit-aiion  of  stimulnling 
•Ml  KBodyiM<  agents  to  lb«  oxiKMfd  pulp;  hut  the  relief  thus  procured 
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ts  mlAom  of  long  duRitivii.  ~^Vlitn  their  e&cU  sabci(]«,  tliir  pom  uM' 
iiliy  rvturiixwilli  incrMU'c^tM-vt-rity.  Wbcn  ilic  pain  arwv  from cttntnic 
iiillnniinftli';!!  Ka<l  irriuiioii,  prtHluott]  hy  external  agCQU  od  U  •>• 
jmCAil  |x>rtii>n  of  llie  liiiitig  mumbruue,  nucb  applicatioiM  DtBT  ofl«n  be 
empluyivl  with  grrat  AtlvKntitgi: ;  «ii<l  nm(itig  ihow  which  hAT« 
nited  lor  this  piirpoRu  tm  vn-aiaw,  the  oil  of  cluves,  eiDantnoB, 
laiiilanum,  sjtirits  of  ciimphtir,  Imiiiin,  i-thrr,  tnd  cbldroform. 
all  ttie  remeilim  prescribml  by  thi.*  niitbor,  h«  Jta*  fouml  auQoj 
fill  ia  «]ln]rillg  tJie  iwin  Iban  tha  follnwing: 


8nlp9mr>e  ttihvr, 
Pondoreil  etunpbor. 
rairiliTCil  Rlum, 
Suljiliiiic  or  nior)ili)ii. 


Siitpbnrk  »lb«r, 

Cr««ioi«, 

EiL  or  nulgolla, 

PainUT«<l  cninph.. 
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Til*  aluiD  ihould  bo  very  Anal;  poadtrod,  and  all  Ibt  iogniitntt  well 
baror*  DM. 


AA«r  rcnioTing  all  furaign  matter  nix]  carefully  drring  ibc  ctrtty 
of  tho  lonlh,  a  smnit  bit  of  cotton  or  Hot  dipped  in  «ith*r  of  the 
kbovt  inixtitro^  tiiaj-  be  appli«<l,  aod  r«Dewed  wrers)  tiiD«  ■  day.  if 
nwenvy.  Tbo  relief  obtained  is,  io  the  majori^  of  eoMa.  almwt 
iuKlanluiiooiiA ;  but,  as  the  «ffect  is  only  temporarr,  the  paio  U  apt  to 
rocur.  I'ltv  Biilborhsa  Bometinieg  u»edatbiclc  aoluiiuo  of  };ulta-pcr^* 
in  chloroform.  The  applicatiou  of  a  drop  or  two  of  thia  to  iIm^H 
posed  ptilp  ia  uaually  followed  by  the  immediate  cevsatiun  of  plV 
aud  as  ibe  chlorufonn  evii{>uraliT<,  a  lliia  Inyrr  of  gutta-p<Ti-ha  ly 
niaiik*,  nod  Kvrv^v  for  ii  time  lu  a  >ort  of  protoition  to  ihr  pulp. 

But  ihrt  ouly  wny  in  which  permnaent  exomplioo  fnun  |miti  cui  he 
piuutiml  is  by  the  extraction  of  Uie  tooth  or  the  dtialnicliivii  of  ths 
pulp;  it  oftoo  becom«  Decearary  to  hare  recoUrsD  to  the  liitti-r,  as 
tliere  arc  many  codca  ui  whiofa  the  iMtient  ennttot  be  [irevailrd  upon 
to  flubmit  to  the  former,  and  as  tliiMv  ar«  other*  in  which  thv  rtteiition 
of  ihe  or^BU  i»  railed  for  by  tomv  pi-r-uliar  nn-n«ity.  Tlii>  tnny  bo 
efliM>t«d  either  by  iuttiiediat«  extirpation  with  a  ontall.  i>harp-|<oinj 
daiitio  ttilvt  or  probe,  by  the  actual  cautcfy,  arwaious  arid,"  co1{ 
or  chloride  of  xinc.  Iram«diate  oslirpation,  arsenic,  or  cobalt  are! 
mcitDtt  iiKunJIy  cinpluyed  for  the  purpose ;  but  ve  hare  alreiuly  de- 
•crilM-d  ihc  taanner  in  which  the  destruction  of  the  pulp  is  eflecied  by 
«ach  of  tliOM).  ^ 

*  Th«  •roployineal  tf  anoalMi*  mIJ  Tat  th*  dwlnull«n  of  an  vif  mpiI  iImV 
|iiil|>.  a'lil  tliM  r«liuf  of  lh(  pain  ariaint;  Ihn^Aroia,  arifinalnl  villi  ihti  Uln  Rr. 
8poan*r,  nf  UMitreal;  and  In  IKtA  It  ww>  r*oomiiisndi>l  lo  Ilia  pmfMaloa  t>j  bto 
br«ili*r.  Dr.  8.  SpooBsr,  of  N«w  York,  ta  an  «xc«ll«iii  popaUr  treaiiM  ap 
lh«  t««ili. 
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Piin  \a  a  tntttli  ariHiag  from  ni-tiUi  iiifistnEiiiitiun  of  th«  piilp  and 
!ii  iiirniiL',  ciiu  uuly  bt  rt'licvtM)  hy  tlu-  t-slriinioii  of  tlip  lootli, 

liii  <  linn  ut*  ibc  |iul|),  or  by  sulKliiiiig  lii«  iutluiuinatory  autiuu  ; 

ibo  Iwi  can  kIiIvid  bn  ttuue  except  bjr  tbe  ni'wi  energetic  ireutiuent  ia 
Oit  xrty  iM'tftiinio;;  in  caM6  wbero  tbe  (l«aty  lias  nut  |>eQelnited  tu  th« 
|i«t{H»vtEy.  Tlie  jiri'iirtuty  or  iin|>ropriety  of  extraction  irill  be  de- 
ivriiii>»<^l  by  the  uniixiDl  ut  jialu,  the  prxignaa  made  by  tbo  iiifluiiima- 
ti>Mi,  lilt  ruixlitiou  uf  tliu  f^U  nilli  wkit'b  the  U>i>th  ia  iioiiiediutely 
coiili'v1«i|.  thw  rlffi;!  of  titu  Iik'hI  'Jinturbiuiou  upon  the  gcuvml  syatciii, 
tbe  tltu^lioii  aiKl  im[>(.>rtiiii«e  of  tliv  ItKilh,  niti)  tlivestvat  of  ntnictAirul 
altuntUiu  wbich  hiu  Uikoii  ptam  in  tbe  crovrii.  If  tbe  rwtuitiou  of 
tbctoitli,  on  aowunt  uf  tu  localloti,  or  the  losof  acvcral  oilier  tootli, 
ia  of  (;r*nt  im|MirtaiH-v  lo  the  iMttienl,  and  the  dmimstaiicH  of  thrt 
Gowjuidiry  a  wull-grtniinlwl  belief  that  it  ran  be  preserved  and  no- 
don^imiftil,  without  Heling  n»  »  morbid  irrilaat,  the  opcmtiou,  if  poft- 
*i' '  !'1  W  uvifiiliil.     111   ihix   mm-,  MipiMKiiiig  the  iuHiimtiiAtioa 

<'  "Ordvil  to4i  (iir  to  be  iirrrslrd,  ibc  puljt  may  be  destroyed 

ami  ili»  tiHilh  tKMted  i»  tlio  inafllior  deecriticd  in  unother  chapter. 

Wkni  the  inflaiiimuliun  is  pfHliieed  by  other  caiiites  than  cxjiwtiro 

of  tlmputp  and  the  eoutattt  of  exteniaj   irrilaiiu,  it  may  [H'iha|«  1*0 

lly  cointialed.     'Vb«  treatment  is  einiilur  lo  that  for  lotTiil  in- 

inn  in  oilier  \mna  of  tlie  body ;  tbe  admin  iiitrat ion  of  wilinv 

^mhiniiy.  llto  nf>]>liti»tJoa  of  Iccelm  to  th«  giim  of  lite  afl^ted  tooth, 

^Wiiieni^  fmin  atiimnl    fomt  ntid  fnim  i>timuliiiiiig  drinlw.     If  tbe 

t^Olir  JB  lull  and  hard,  blood  tmiy  be  Inken  from  (he  arm  vrilh  iidvan* 

*^ftk    .ShiMild  tbeiie  mcdni*  (nW  to  arrmt  tho  iiiflammatioo,  and  t>uppa- 

**ii'in  take  jtlinv.  ihn  fcjrmBli«ti  of  alvi^lar  aW^w  may  be  prcip'entwi 

^>  imtinpily  perr<initin}:  t\w  crown  of  tbe  t™>lh  fur  (he  escape  of  the 

;?*»allw;  hut  *iiHi  i'»ti«  nnunliy  (erminnte  In  pcriotlontitis.  which  pcr- 

ip»  ari"-*  M  fteipienlly  from  ih!s  as  fr-mi  any  other  raiiac. 

Aa  thr  treatmriii  of  |M'riu<lim(ilia  or  iiiAiimmnltDn  of  the  investing 

**ifiiihr«nc  It  described  in  another  chafHur.  it  in  uniii-Mwury  to  repeal 

*%.     But  irben   (lie  formation   of  alveolar  ubnoi^M  i*   ihreateiietl.  lbs 

*>tnu)val  uf  tbe  looih,  in  many  cases,  will  be  found  noetwary.     If  it  he 

-■rorcuBjiid,  however,  the  o|>eralion«bould  Iw  iM-ribmieil  at  a 

TiMiiltuube  nmtiminfC  a  rhnimatle  or  i^outy  eharacler  calU  for  a  (omo 
%itl  ;.]nn  of  tn-Alnieiit.     lu   wldiliuo  to  (ho  local    m<-4ins 

<■!■  4,  it  niny  bn  nonwuiry  lo  adopt  the  oon«tilutional 

trMtramt  applicnhleto  rheumiitum  and  iKiul.     When  the  pain  ariaea 
Tti'  <t      -    i!»racl]<>n  nod  ncrvouN  irritauon  of  the  pulp,  oo- 

en  r.>d  condili'Huif  till- dil^»live  organs,  an<l  iLwumea 

Vb  InbtnititU'nt  tbrm,  an  ctut-lio  or  c«(liartic,  luUowed  by  tint  uw  of 
2i 


380 


BXTRACTIOK   OF   TBETB. 


quiniitc,  will  f^eucrally  aflbrd  r«liof,  provided  cari»  liu  not  ponrtntnl 
lo  the  pulp-cavitf.  If  dependent  on  gcnerttl  Dcnrau*  irritnliilitT  of 
lli«  «jr»teui,  louicA,  exercise,  change  of  air,  or  racli  utlier  eon^ttiutioail 
measures  as  the  peculiarilies  of  ilie  cbk  may  indicate,  should  Ik  i»- 
commended. 

The  exlraction  nf  the  tooth  'at  the  onljr  rciR«dy  that  caa  be  relM 
U|)OD  Cor  relief  nf  paiu  ariaiug  hum  <-x(i«ta»i«  of  tlio  rwil.  Dr.  GM. 
hoverer,  iliiuks  it  way  Ih^  cured  in  the  rauly  Uajftt*  1>y  tlw  ok  ■/ 
leechea  and  mereurittl  (jiiitmeiil,  and  otiien  reooiniueDd  the  inunal 
use  of  iodide  of  potawiuiu. 


CHAFfER  VI. 


EXTRACTIOS  OF  TEETH. 


THERE  are  few  opemlions  in  sur^^ry  tliat  excite  Mmngor  fiwiinp 
of  (tread,  and  to  which  moet  pcrsow  iubmit  with  more  reloc- 
tanoe,  than  the  extraction  of  a  tooth.  Many  endure  the  mrtum  of 
toothache  for  week^  an<l  even  montlis  ratlicr  Ibao  aodergo  the  ojirra- 
tion ;  and,  indee<l,  wh^n  we  tnke  into  consideration  the  fre(|uent  Kn'h 
deabt  occurring  in  it»  jierfurntauce  hy  awkward  and  unxkilAit  tndiviil* 
iialx,  it  to  not  i>iir|irii<in)'  ihnt  il  Hhuulil  lie  appnmcliMl  with  apprthcD* 
Niim.  Rut  when  ])i'rt~i)rmed  by  a  sktirnl  hand  and  wiih  a  suitable 
inrirument,  the  opcnitioo  i»  altrays  safe,  and  in  a  large  niajorily  of  the 
cnnss  may  bo  cHl-rtifl  with  case. 

Dr.  Fitch  relates  a  ca«o  which  will  iwrvo  to  illuatratc  the  whan  n- 
marki).  The  subject,  a  resident  of  Botetourt  l^itunlr.  \a„  in  tiaring 
the  second  rijihteuperinr  molar  ex tr»ctt;il  by  a  lilac k«ni i th,  )iail  a  large 
portion  of  Ihi'  jaw  au<l  6ve  other  IccAh  removed  at  tbo  Nime  tioM. 
"Tlie  roots  of  hiit  t'lolh."  say*  Dr.  Pitob,  "were  gratly  biftirratrd 
and  dovetailcil  inw  the  javr,  aod  would  not  pan  pcrpi'ndicularly  nut, 
though  a  elit:ht  lateral  motion  would  hare  moved  them  iiutantly.  Tbt 
jaw  proved  loo  weak  to  mppurl  the  roonitrotts  pull  iifxrn  it.  and  g«w 
way  between  the  second  and  tintt  molars,  and  with  it  came  both  the 
anterior  and  posterior  plat4M  of  the  antrum.  The  broken  porfJon  ex* 
lendi'd  to  the  spnnfry  banes  of  the  uoee,  and  tcnoinaied  at  lb*  Itmr 
c<lgo  of  the  so<^ket  of  the  left  front  incisor,  containing  six  sound  teeth, 
iiantely,  the  fint  molar,  the  hi<-i»pids,  cuspid,  and  iuct<<ir«  of  the  ri||hl 
side — six  in  all.  Thewft  parts  were  cut  away  witJi  a  knife.  Aaeren 
hemorrhage  eocued,  but  the  patient  soon  roeovered,  though  wjth  exoo^ 
ive  deformity  of  his  face  and  mouth." 


Dr.  Croes,  at  Knrlli  Ckrolinn,  mUuyl  to  (he  aalhor,  in  1S3S,  n  cawr 
«ry  Blmllnr  lo  tW  i>iii'  jtiMt  qantvil.  TSo  tipcrntor  ui  tliii^  lu  in  tlia 
tbiir  hialDDrv,  tnui  a  bluck>nii(h ;  in  mimnjitiHg  to  fxtnu:t  oav  of  iho 
njperior  mtilnr  l*vlli,  lio  lircxiglit  amy  a  |iieco  of  the  jaw  rontaitiing 
llvr  iitlinr  l'-«tli,  Mj^rtltcr  vilfa  the  Qoot  of  thti  anlruiii  ukI  lie  poeierior 
nni]  ■iiloriiir  walls. 

We  luiTe  ii(lvi>fii'c]  to  tltese  caws  to  show  tbe  improprieljr  wail  dnn* 

^<if  iutfustiii);  thf  opvratiou  (o  imliviituals  poeseeaiDg  neither kuonU 

o^iroof  its  [iniii-i{)i^:s  nor  fkill  io  ila  porrormnaoe.     lojuriea  ocnuioiii-d 

\/j  tbe  i)|irratitiii3  of  fiudi  prrsuiti  hiiva  j'iviueutl;r  come  under  th« 

jiMllwif  oliMrvntinn  of  iho  uulhor,  vrttli  wliuin  it  htu  ulwnp  hem  a 

mttw  at  flurpriae  that  nn  opomiion.  to  which  »uch  uuivcrad  ni>ug- 

Biiw  i»  fnll,  KhouM  cviT  bo  oonfi<loil  lo  th«m. 

The  remowl  of  a  wKing  t<v>lli,  or  of  two  or  thTv«.  inslmd  of  ooe,  are 
Kttb  comowii  o<!ctirn'n<v«,  thut  it  wcru  vrtll  if  tho  precauttona  frivca 
ifthe  illnelriouit  Atnbrxnc  I'«r6  were  more  generally  observed.  So 
fiarfnl  wai  be  of  injuring  the  adjacent  teeth,  llmt  he  alwa)-a  twlaud 
Ibi  hMtli  Ui  bo  vxtractcd  with  a  file  betiir«  he  aitcmpted  ita  rvnioval. 
R  ■  .  '  '  iiasof  thegroateatimportniicethaiapersonwhocxtrartvil 
(^  i>d  expi^rt  in  the  use  of  hts  "tooth  mullctd;  for  unless  he 

^innmt'lilv  mid  i:unnin(;ly  bow  lo  use  them,  h«caij»ctircdyBO  carry 
kioK^f  but  ihnt  he  will  not  force  out  thrt«  Icoth  at  orco."  Although 
pwi  itn|iniv>'m<>titi'  have  bcrtj  mmln  fiinrc  bin  time  in  ihe  conslruolion 
■'nifni'ling  tii.<lrun)cnt«,  y<-t  cvun  now  tha  occidcau  to  which  he 
'fcti  are  ofnlnio^t  tlaily  occurrrn<M!. 

It  ii  wrprislng  tliat  an  0)>Dmti<fU  so  frequeolly  called  fbr  nhould 
^>9m  in  liltlo  ultention  from  meiliral  practitivucra,  by  whom,  though 
■H  itrietly  Iwlotigtnx  to  their  proviaco,  it  mutt  fVwiucJitly  tn}  prr- 
*(&«t  Tliis  neglect  can  only  be  accouoicil  for  by  tlio  tcy  )p.ii>>rul 
fiVnlfaui  of  the  idea  tlmt  liulu  or  no  giurgii-nl  nkill  it  ncccanry  to 
'"  }nfu(mnnc«%  lint  ci'ery  phyMciun  n-siiliiig  in  th«  muatn',  or 
*W>  tlie  Borriccs  of  a  itkilAil  dcntiot  mnuut  alway*  Imi  commanded, 
•"»l'l  provide  himwlf  with  the  proper  in*lruinrnt«,  and  make  hinweLf 
*<>t<Hiiiitcd  with  tho  niaunvr  of  performing  this  operation. 

UCmOATIOIiia  FOR  THE  EXTRACnOX   OF  TEETH. 

Vfhh  npird  to  ibe  iiidicntions  tliet  determine  the  propriety  of  ox- 
trviioii,  ihn  atiibordoea  not  dtem  it  nvceacary  to  «iy  much  in  thi« 
{he,  BK  thr^nre  fully  pointM  out  in  oibrr  parbi  of  the  work.  It  may 
h  wdl,  huWoTi-r,  to  briefly  mrniion,  In  thLi  conucction,  a  fow  of  th« 
(ftfiniManoea  which  onll  for  ilin  o[tpration. 

B(f|{Dnlti|[  with  tho  teeth  of  ()r»t  dentition,  it  will  bo  nifficient  to 
MUe,  that  when  a  tocitb  of  rc]>IiiceineDt  is  about  to  emerge  froni  tbe 
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(fums,  or  baa  actually  nin<lc  it*  appcnmiioc,  Mtlifr  before  or  bcliiod  tlte 
curiw ponding  milk  tooth,  tlic  Intlur  flintiM  nt  on«c  bo  rvmorvil ;  iind 
ulieQ  Ifao  Hpcfture  formed  by  the  k>m  of  tht»  i«  »o  Darrow  uf.  to  pu- 
VfDt  tlie  former  from  acquiring  its  proper  poeilion,  U  mny  rameUnif^ 
be  aeteesHTy  to  extract  sa  adjoining  tcinporaTT  tooth.  Fur  more  ex> 
p!i<'it  dirertiooa  upon  this  Bubjetl,  the  reader  is  referred  to  tho  cLapu-.r 
on  Ihf.  uann^metit  of  second  dentition.  Alveolar  abooeas,  Qe^^nwi:) 
of  the  wnlb  of  tlic  alvooluH,  aiid  pain  in  a  tempuniry  tooili,  wbich 
citDiiot  be  ctirvd  by  any  of  the  usual  remedies,  may  be  r^^rd«d  ii»  in- 
dicnlloiHi  which  call  for  tbi-  opcnilioii. 

The  priucijHil  conditions  vrhich  should  dclt^nninfi  tho  extraction  of 
■  pcmanent  too4h  may  be  enumerated  in  tli«  following  ord«r;  First, 
ythni  a  mohir,  from  the  loss  of  its  antngonlzing  tootb,  or  ft«m  other 
I'aiiMM,  hoi  become  parlbMy  displaced,  or  U  n  source  of  coosiant  irri- 
tntion  to  the  surround iui;  parts. 

Second,  a  connlant  di»cliarge  of  fetU)  matter  from  the  nen,-(Mnivity, 
thruugli  a  carious  opcnin);  in  ibe  crown.  There  amy,  howrvcr,  Im 
circurortanccs  which  w.mlil  jti^til'y  a  prscli tinner  in  permitliiig  or 
even  sdvisuig  the  retention  tif  Micb  a  tooth  ;  hk,  lur  exiimptB,  whcu  the 
dittcliar^  of  fetid  manor  U  not  very  coiMidcntblo ;  abo,  nherv  the 
tooth  is  situated  in  the  uiiCvrior  part  of  tlie  mouth,  acid  cannot  he 
securely  replaced  with  an  iirlificinl  eub«ititute.  Tbo  secretion  of  lt>iid 
nmlter  may,  in  some  caa»,  by  judidoua  trcatiMnt  be  orrestiMl,  the 
toolli  prcMtrved  for  many  years  by  plu^^ging  ;  and  ra  the  morbid  in. 
flucnco  It  would  otherwise  exert  upon  the  snrrotindinj;  parts  may  be 
counti>ruetL-il.  A  fVvint  tooth  should  not  be  aacriKced  uul»tt  called  for 
by  some  very  ur^-nl  neccaiity ;  ueilher  sliouM  an  ujiper  inetnor  nor 
cmpid  bi^  jtcrmittci]  to  rcniiiin  in  the  mouth,  if  it  eserbt  a  manifct^ly 
morbid  itglinu  \i[Km  the  stirniuiidtii^  {Mrt^:  for  in  tliix  <-jim;  tho  conte- 
qticiicc*  resulting  from  it«  retention  tn  the  moutli  timy  b«  «ort«  than 
the  Ion  of  the  tooth. 

Third,  a  tooth  which  is  the  caase  of  an  incurable  alveolar  ahdccM, 
should  not  be  penuitlt-'d  to  remain ;  but  if  it  be  an  iiietuir  or  eiis{)id, 
and  tlie  discliai^  of  matter  ibrougit  the  stun  L*  muuII,  »ecurTi»f;  only 
at  long  iiiti'rvniii,  and  ft^iwetnlly  if  the  organ  <-iinii4>l  be  m^curvly  re- 
placed with  an  nrtificinl  3Eubsijttiti>,  it  may  bo  permitted  lo  remain. 
An  innirubic  nbc^x^  in  the  t'leki^l  of  a  binwpid  or  molar  Ebnnhl 
aln'syvbe  cousidtrcd  m  a  xnfBi-ipnt  indicnlion  for  the  rainoval  of  the 
tooth. 

Fourth,  irregularity  in  the  arrani^ntcnt  of  the  tooth,  arising  frum 
diuproportien  between  the  eiie  of  the  teeth  and  the  aw  of  the  alveo- 
lar arch,  usually  refjuirea  for  its  rorreciiou  the  extraction  of  some  one 
or  mure  teeth.    Bui  with  regard  to  the  teeth  moat  proper  to  be  t^ 
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i*»d.  the  min  i<  rafiwrwl  to  iho  <-hanU»  on  irregularily.  whero  he 

ill  fitiil  fu  1 1    '  I  ■  for  tl)l>  iiiaiini^ine-ni,  o(  sueh  eMitt, 

Fiiili.  all    I  ■■  n  iinil  r«ot»  of  iccih  wliifli  art  u  irrilajits,  And 

tectb  wliieh  hnvi;  Iwoatiio  tto  much  loosenetl  truiu  Uie  dMruclioD  or  ilicir 

eucki-bi  A*  In  b«i »  ctiittUiiit  enurce  of  cli»e(u«  to  the  iwljiicciit  pnrte;  or 

until  iiUifirwtM  (liwu^cil,  lliai  lira  a  cause  of  tivuntlgja  of  tbe  taee,  dis- 

nf  iho  inaxillnry  Mela's  dyvi>cp«i».  or  stij-  other  local  or  oonriilu- 

(liMnrbiiDoi',  wch  U-vtii  iibould,  as  a  funeral  rule,  be  «xlnu-tnl. 

TUmi  an  oiImt  in  dim  lions  which  call  lor  iln-  I'xundiun  of  Uwth, 

Urilhv  forv^iiii;  art*  atiiiiiig  the  moat  common;  llioy  will  be  Ibutid 

Hlfident,  in  tniwt  inslanw^*,  to  defcrmtDC  Uic  ["nipri^'ty  or  imprupriety 

o{  lU  ojicTation.    Ciuh^  arc,  howtiVfr,  i-oniiiitially  prawnling  ihetu- 

Mirn,  to  which  ti'i  fixed  nili-n  tvmild  bo   foiiiii)  np|>Ii<-ablv,  and  where 

u eijwriraci'il  jiiil_-mi'ni  aluue  can  duUTiiiiui-  (lie  pntcticv  pioper  to 

be  fdnutd. 

tb  ttHKliuiiui,  it  in  tcarcv]y  nncWMirr  to  say.  that  whenever  a  toodi 
aalM  rMorvil  tu  bmllli,  it  »)>i>iild  iilwnyo  ht-  done;  Inil  tanipcriiig 
tilh  nicli  a*  iiinnift  Im  rfiidvrcd  hrallhyand  utefb),  and  which,  bf 
nMoilag  in  ihi*  mouth,  i-xfrt  a  di-Mcrioua  inOucnoe,  not  fliily  upon 
tWidjniyat  pirU,  hut  also  upoD  Uie  getieral  health,  caiiuul  he  too 
Nn^glf  dcprecawd. 

nnnnniBXTs  Kuruyrno  is  tiik  orciunosf, 

rIKftmit  (iperaton  emjiloy  different  EuBtrumtmta.  For  about  fifty 
,  lie  key  of  GnronRml  was  almo-it  the  only  iiislruiiieut  used  iu 
U*  j«rfi)nuaiii>>  of  the  u|H.'rntion  ;  hut  thi^  hio  in  a  itreat  measure 
'■nn  njicnie^led  by  forcepa,  which,  when  pnvpcrly  cimmrncted,  are  far 
|*iftRib|<>;  yet  aa  the  key  i^  stiti  u^  liy  »ome,  and  by  Ibcin  is  cod- 
■•knd,  in  oi'rtain  caM^,  a  ^iiluablu  iiutruniuat,  a  brief  deMriptiou  of 
1  i>  liea-  given. 

KEY   IJWTRrMHNT. 

■Tbe  common  tooth-key,"  eaya  Dr.  Arnot,  "may  \ye  regarded  in  the 
J^t^t  of  a  whoel  and  axle;  tlio  hand  of  ibc  operator  nvtiug  on  two 
Ifrtkn  of  tliH  whrnl  (o  inovo  it,  nliilc  ihi^  tooth  L"  list-d  to  llie  axle  by 
Iba  claw,  and  i»  drawn  ont  an  ihv  axle  turiii.  Tim  gam  and  ah'eiilar 
proonw  of  tht)  jaw  fonn  Ibo  nippnrt  ou  which  the  nxlu  rollt." 

IKfli-rcni  dniti»tii  have  their  key^  dini-o-iitly  coimtrocli'd,  hui  the 
prim^ipl'!  ujHin  which  ihry  all  act  t*  prifi«-ly  tho  aomv.  Some  prefer 
ih*  bait  ohaft  (Fig.  IHH'),  Other*  the  straigtit.  Some  gin)  a  decided 
fff  •  lh«^  round  flilcrnm.  others  to  th«  flat;  and  t)iMi[;h  th» 

UK'  i-j  operator  <)rpend»  gn-uily  npiw  tbo  ]X"rf<'c(ioii  of  tbo 

iMtnuncnl,  yeC  he  nay  remove  a  toolJi  uioro  cxpotly  by  mcami  of  ft 
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key  with  whicli  he  U  familiar,  iban  ODe  to  which  he  \*  annccustoit 
though  its  coDatructioD  be  even  better.    Fig.  1S5  ivpixx-ntf  a  kej  wiih 

l>vut    xhaft    Mil 
^"'-  "S-  two    hooks,  000 

fur  molars  and 
the  ( llier  for  hi* 
cuspids. 

Tb(t  autliur 
ha»  iriwl  almost 
cvtf^-  variety  of 
key  inHtruraent 
that  ha:i  been 
umhJ  in  thill  nMiii- 
tty,  nod  thiiik* 
the  straight  shank,  with  a  small  round  fulcrum  slightly  Saiteiteii  on 
each  side,  decidedly  preferable  to  any  other.  The  objeetiuD  raised  hy 
some  to  the  use  of  such  a  key,  that  it  is  liable  to  interfere  with  the 
IWni  teeth,  is  witlioui  gaod  foundation.  It  can  be  used  with  aa  inm-h 
Mitety  II.1  a  key  of  any  couMLruoiion,  and  in  nioAt  9m-*  can  ho  lu  eoAly 
applitsl.  The  round  k  vcrtaiiily  prcfcnihle  to  the  fUt  fidenim,  bmauie 
it  U  Ivt*  liable  to  injiiro  the  ^tii»  nml  the  alveolus.  lu  siiv  it  abould 
be  a.  little  larger  than  a  half-ounce  bullet. 

Eveiy  key  insinimeiit  should  be  supplied  with  several  hooks,  differ- 
ing in  ."iw.  to  suit  the  teeth  upon  which  tbey  are  to  be  applied.  The 
hmik  described  hy  l)r.  Slaynard "  is  preferable  to  any  which  the 
author  has  seen.  It  very  nearly  resembles  the  eagle's  claw.  ex<«pt 
tliat  its  ciirvaltire  is  rather  forester.  The  edge  of  the  book  is  about  the 
nxtecnth  of  an  inch  in  width,  and  divided  into  two  points  by  a  shalluw 
noteb.  A  liook  of  this  description  is  less  liable  to  slip,  and  can  Im 
more  readily  applied  to  a  tooth  than  those  onlinanly  uoed. 

With  r^ard  to  titc  muHtti  of  the  key  instrument,  or  of  any  other 
instrument  having  the  wimi-  principle'  of  iicllim,  on  comjared  with  the 
forceps  priwontly  to  lie  described,  thi-  ntilhor  dtim  not  cntcnain  a  very 
high  opinion.  The  following  remarks,  i^uotod  from  the  late  work  of 
U.  Uesirabodo,  accord  with  the  views  which  ho  has  bold  and  promul- 
gated for  many  ycjirs  :  "  One  of  the  Diovtt  common  causes  of  fracture 
of  the  aivcoli  is  a  badly  performed  operution  in  the  mouth  ;  although 
not  a  very  llatleriug  ack.liowledgmcnt  fur  our  art,  it  Is  necewary  to  say 
it  If  it  be  necessary  to  specify  cauR(<?.  we  would  not  hesitate  to  name, 
in  the  first  place,  the  use  of  the  key  of  Garengeot ;  for  we  shall  ]>r«ve, 
in  treating  of  the  extraction  of  teeth,  that  this  dant/erotu  iuiplvment, 
which  is  only  fit  to  mask  the  uuskilfulnesd  of  the  operator,  i*  one  of 

*  See  Am.  Jour.  Doat.  S«I .  Ho.  S,  toL  ill. 
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the  most  tlerectlve  of  surgitsil  iiutrammts;  aniJ  no  i>rmcUticin*r  iirt;iMxl 
■MOM,  hnan  coiiviuopd  uf  \ta  tiiixli'  gf  uutiou,  wduIcI  aii>.-iit{>t  tu  use  ii 
ren  to  t-xtntct  a  nail  (Vuni  a  IxiurO,  ir  lii'  ili<l  iint  ilwirv  to  bn»k  ilie 
niirrouniliiig  muUriiil."  Purliu|M  ilii«  vunilvRiuntiun  it  too  Bwovping. 
Thr  priiii'iiili'  of  aL-tion  oC  llid  kvy  in  iit  fitc-l  not  iitiliko  ihnt  rjf  n  nail 
•Imwrr  i^r  tuck  puller,  and  ia  Wvll  uilA]>tt->)  to  u  i-xirtiiiu  cliu»  vf  cnoeii ; 
■iniucljr,  wlifitv  one  vfmII,  dther  t]iu  inurr  or  outvr,  u  decmyMl  Mow  ilic 
nlvmltu,  wbilu  llic  iipjKwiltt  oiiD  is  etill  etanditlf^  Tbe  fuk-iuiu,  with  a 
li>lj<tl  tuipkiu  ur  iitiiur  eut't  (jubouuice  iuterposed,  U  placed  iigiiiit»i  the 
jjuin  on  the  »i'le  of  ilie  bmtli  owst  decayed,  und  tbe  iiuuk  adjuated  to 
the  uvvk  ul'  iho  tuuili  uu  Utu  opposite  aide. 

UAN!teR  OP  VMSH  TUK  KEY  IXSTRtmERT. 

The  iltrL-rlkiiu  roijiiired  for  ilia  urn:  of  the  kejr  are  few  and  siinple, 
bot.  M  I'tiMH  rnxjiit'Dily  oocur  to  which  no  {^oeral  nilcH  ciui  be  ap|)lie<l, 
much  will  lUfioiii]  on  the  prnrtic-id  jtid|;inpiit  and  surgical  Utvt  of 
tbo  optimtur.  The  fint  «t«p  to  he  txkiii  in  the  oprmtion  it  (<i  wiiarate 
thepim  from  the  nerk  of  the  tooth,  down  to  the  alveolus;  tliis  should 
W  dune,  not  oo  twu  Btdm  uidy,  hut  round  the  entire  tooih.  F^r  this 
pUT]M)Ao  Riitable  lsn<?et«  ehuuld  be  pruvided.  A  atrtii^hi.  unrrow- 
hU<li<«t  Icniri;,  |>oiated  at  the  end,  and  with  one  cutting  ed^ie,  will  be 
(hand  iu<>*t  noiivmif.nt  for  perfumiin;;  the  operation  on  tlif^  approximat 
(*ile>;  it  may  hv  me*!  rffi-clivly  m:""!  hy  pa«ing  the  point  nl'  the  knifu 
between  the  neck  of  the  tjioth  and  ^iini,  down  tn  tht-  idveolu#,  with 
ia  hairk  diiwiiwnrd,  iben  cutiing  in  the  din-L-lion  of  the  cravn.  In 
till*  way  the  r»nn*^-tinn  of  the  ^nm  to  the  ndiii  of  thi<  nrck  of  the 
{■■nth  nuiy  l>f  thuniu^hly  severed.  The  ramo  kind  of  kiiile.  or  a  com- 
mnn  puin-tanoel,  may  Iw  U»eil  for  aeparntinR  the  gum  from  the. 
ntmaiiiiuif  xidott  of  the  lootb.  If  the  t;uni  is  not  well  twpamtvd,  thvni 
will  be  'tan|n<r  of  Inceratini;  it  in  the  removal  of  the  loolb. 

Alter  the  twth  hita  U-wt  thus  pn^jnan^l,  Uie  key,  wiih  the  proper 
h«vk  Mlacbrd.  ithuuM  be  llrildy  Itxe4  u|Mn  it;  the  fulcruin,  oo  the 
iinid*^,  ri*ling  ujvin  tho  «lgO  of  the  atveiilu!>,  the  extreniily  of  tJie  daw 
OQ  the  oppwite  sido,  pKMcd  down  ujmiii  the  riL-ck.  Tim  haudle  ol'  the 
itiMruracnl  b  tlioii  gnw|ictl  witli  the  ricbl  hanil,  and  the  toolh  raised 
fmm  \U  eorkot  by  a  firm,  ntoidy  n)liiiioii  of  the  wrini.  The  daw 
*bmiM  be  prawd  down  with  thv  fon-liiigvr  nr  tlnimb  of  the  loD  han<l 
of  ihu  operator,  nntil,  by  the  rtitntion  of  the  insCnimi^tit,  it  buctnuai 
>n-an<ly  fixMl  upon  ibe  I'xrth.  Thin  precniition  u  n(^i.HH.''ary  to  preveul 
it  fruin  ■lipping,  an  aecidenl  that  freigueiitly  happen*,  and  ono  that  is 
alway*  mont  or  lew  eml>arra»in;r  to  iho  dcn(i«t. 

If  th<-  tifiith  id  flitaalu't  on  ihn  h-ft  tvle  of  the  mouth,  the  jiooition  of 
llw  opemtor  aliould  be  at  the  right  sidu  of  Ihv  jntiviit ;  but,  if  it  be  on 
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iho  right  iit1«,  ho  should  sliind  bpforv  him.    For  tiif  nmonX  of  ' 
lootli  oil  the  kn  »idi;  uf  the  lowor  jtiir,  or  tlio  ri^ht  «i()p  in  ilic  ii|ip^' 
the  iihIoi  of  the  httn<l  vhoukl  be  It^ncntli  thchmiilleof  the  in*triiiii«*^^' 
in  tUi!  vxtravtion  of  one  ou  the  rij-ht  side  of  iht;  lower  jaw,  w  oo  r^* 
l«fl  *i<le  in  tlie  u|i[»r,  it  vhiitilil  l>c  iilmrc.     The  miLuii«r  of  gr«qii*^^-*S 
th«  ipii|r»ni«ut  in  of  muro  in>)>ort«nce  than  niiiir  supfHwo.    If  ioipr"  ■"*" 
pcrly  hidi],  l)ii'  ojHMittur  low*,  to  tt  great  extent,  hi«  coiiini]  nvrr  iL 
Tliv  ilii'(ti't.i»ii>>  hvK  givtrii  nrc,  in  sotae  reelect*,  diBereni  fmm  ll>' 
laid  ddwn  hv  olh^'r  wrilvrs ;  but  we  are  convincnl,  ftotu  much  expert 
encG,  thnt  tht-y  will  be  found  more  coudndve  In  the  eoaTctiicnoc  of  tb 
oponttor  fliid  tlic  euccesg  of  th«  oj)erulioti  thau  ihoBo  UMwIljr  fWea  fo  - 
the  use  of  ihio  inDtrumeat. 

Tliere  U  a  diversity  of  opinion  a*  to  whelWt  ft  tixnh  fliouM  bo  i»^ 
moved  inwardly  at  ouliranlly.    S*)iii«  dirtvt  lh«  fuli-nim  of  Iht-  iarini— 
mcDl  t«  bw  p!m-cd  to  thvoo(>^idcof  thcinwlh.ollMT'  i<>  rln-  iii-H'l<'.  wliil 
otll<-rs  nj^in  rrgnrd  it  iis  of  lillle  iinpi>rlunc«  on  whidi  aide  it  )•  pli 
Kxperieoce  has  tim^lit  us  that  it  thmtlil.  in  th«  majority  of  caeet.  bc< 
placed  on  tlie  ii»i<k-.  wpcciiilly  of  ihe  lower  leclh.  »b  tliey  alinoA 
•IwHYS  itR-line  toward  Cbo  interior  of  tli«  mouth.    fiiur«nver,  the  «d|^ 
of  llio  BlvM>)utt  is  unuuUy  a  little  hitilier  on  the  exterior  eAft  of  the 
jnw  tlian  on  the  interior;  m  that  the  fint  motion  of  lb«  iDvinimeat. 
with  its  fidiTiim  <in  ibi-  wntnidc,  brings  iho  wide  of  th**  lixilh  agminBt  iu 
rkct ;  thus  ncnrly  double  the  umount  of  |)ower  U  n-ijninHl  tu  revaat* 
while,  at  the  ramo  time,  ihe  [min  and  Iho  chauciw  of  tujtiry  tu  lim 
alvciiUr  prooeffiw  are  very  mucb  jncre»fted. 

It  iis  howi^vcr,  fret|ni'nlly  nw-awary  lo  place  tbe  bolster  of  iW  key 
on  tbn  out«i(lc  of  the  tooth ;  whei).  f»r  iniitaoce,  it  ta  decayed  in  such  a 
vay  M  not  to  aflord  a  gulfirJently  firm  !inp]>on  for  lli«  vlaw  nf  the 
inBlnimcDt.    But,  wh«-ncv«T  it  i«  powible  to  pwitove  ■  Inoth  iiiwardly*. 
it  ehoiiM  be  done.    Th«  alvcular  wall*  of  the  upju-r  tnith  atv.  f:«iMr>i 
ally,  thinner  than  those  of  tho  lowvr,  nitd  do  tiot  aftbrd  ao  sUmig  • ' 
BU]>porl  to  the  fUlcrum  of  the  instnimcnt. 

FOncEl^ 

Forrepa  wore  not  rery  generally  or  extensively  employed,  ncMfrt  tor 
the  extrac-iion  of  ihe  fnmt  teeth,  until  about  the  year  ltt:iO;  but  tbe 
iniprOTenK'iil-  ninrle  in  thi'ir  oftHsiruPtino  since  that  pi-ri'il  arr  w 
gml,  that  tlieir  u.ic  lia»  now,  aiiionj;  deutists,  BUpcrH.tl<^l  thai  of  tbo 
key. 

The  forccp*  formerly  ii^<^l  were  so  awkminlly  almp**!,  and  ft  badly 
adapted  l«  the  tMlh,  that  the  exirsclion  nf  a  larp!  molar  with  aii  in- 
■tnimvnl  of  this  dcaeriplioa  whs  (Vj;nr<Ii-d  a*  exMiilini-ly  dilli<-ult,  aiul 
evoa  dangoroUH ;  even  iu  practitiability  n-a*  doubted  by  mnoy  of  lbs 
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ffloet  experienced  practitionere,  and  hence  the  key  was  almost  the  only 
iofltrument  resorted  to  for  the  purpose. 

When  we  consider  the  strong  prejudice  that  so  recently  existed 
ajB^iniit  the  use  of  forceie,  it  U  iiot  at  all  wonderful  that  their  employ- 
ment ahould  have  heen  resorted  to  with  caution.  Nor  is  it  surprising 
tbat  ft  gentleman  of  Mr.  Boll's  ititeUigence  and  practical  experience 
ahould,  HO  late  as  the  penod  of  the  publication  of  the  first  edition  of 
t^is  work,  1830,  tell  us  that  the  key  'n  the  only  iii»trumcut  to  be  relied 
upon  for  the  removal  of  teeth  that  are  much  decayed ;  aud  that  those 
-who  have  heaped  the  most  opprubriuia  upon  it  are  glad  to  have  a 
coucealed  recuurae  to  its  aid. 

This  may  have  been  true  at  the  time  Mr.  B.  wrote,  but  not  now. 
On  the  contrary,  cased  are  daily  occurring  of  the  extraction  of  teeth 
with  forceps,  upon  which  the  key  had  heen  previou^-ly  unsuccessfully 
employed.  It  is  generally  supposed  that  a  greater  amount  of  force  is 
necessary  to  remove  a  tooth  with  Ibrceps  tiian  with  the  key,  but  this  is 
ft  mistake.  It  does  not  ordinarily  require  as  much.  The  leverage 
gained  by  the  action  of  the  key  is  more  than  counterbalanced  by  the 
greater  amount  of  I'esistniicu  encountered  in  the  lateral  direction  of  the 
force  exerted  in  the  removal  of  the  tooth  by  that  instrument.  But 
with  forceps,  the  direction  of  the  power  being  in  the  line  of  the  axis 
of  the  tooth,  an  amount  sufficient  to  break  up  the  connection  with  the 
Bockets  and  to  overcome  the  resistance  of  the  walls  of  the  alveolus  is 
all  that  is  required. 

The  author  has  used  forceps  exclusively  since  1834,  and  he  does 
not  hesitate  to  afiirm  that  any  tooth  can  be  extracted  with  them  that 
can  be  removed  with  the  key ;  and  that,  too,  in  the  majority  of  cases, 
with  greater  ease  to  the  operator  aud  le*«  pain  to  the  patient. 

In  order  that  forceps  may  be  used  with  ease,  it  is  necessary  they 
should  be  properly  constructed.  Every  operator  should  possess  a 
number  of  pairs  (nine  at  least),  each  with  a  differently  shaped  beak, 
adapted  to  the  necks  of  the  teeth  to  which  they  are  respectively 
designed  to  be  applied. 

The  improvements  made  in  the  shape  of  the  beaks  of  the  upper  and 
lower  molar  forceps,  by  Mr.  SneJl,  are  very  valuable;  to  wjjich  he  is 
entitled  to  much  more  credit  than  the  profession  generally  have  ac- 
corded. For  the  upper  molars  two  (Fig.  136)  are  required,  one  fur 
each  side,  curved  just  below  the  joint,  so  that  the  beak  shall  form  an 
angle  of  twenty  or  twenty-five  degrees  with  tlie  handles,  just  enough 
to  clear  the  lower  teeth.  The  inner  blade  is  grooved  to  fit  the  neck 
of  the  palatine  root ;  the  outer  blade  has  two  grooves,  with  a  point  in 
the  centre  to  fit  the  depressions  just  below  the  bifurcation  of  the  two 
buccal  roots.    Another  valuable  improvement  of  hia  consists  in  having 
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<in«  of  the  KniKllcs  bent  so  ax  Lo  form  «  buok.    Tlib  paaaet  nuDd 
ojieralor'fi  little  linger,  to  pruvcnl  tlio  b«iicl  Trom  ilifiping. 

Pm.  13^. 


^ ' 


Fig.  137  r«i)rQseDtB  anotlier  fonn  of  Hipvrior  tnolir  (brcepi,  rig 
and  left,  irilh  n  greater  ctirvituic  in  the  baiidlcs  ibau  tkc 
{iatt«rD,  irbtcb  many  con«id«r  an  iniprovemeDt. 


Fio.  18T. 


Th*  handles  should  bewido,  and  larc^  enoiigb  to  prevent  ibMD  Ann 
eprintrini*  under  the  gnup  uf  t  he  hand,  to  irhich  ihejr  ahoDld  be  IKCTI- 
Tuu<\y  fiiicil.  Kver^'  dentifit,  therefore,  in  having  fompa  nianitfiu» 
hired,  should  give  e|iecial  tlirectiona  with  regard  to  thdr  xhapo  and 
eizie.  The  beak  should  he  bent  no  more  than  is  nlimtutoly  iMcmNiry 
to  prevent  the  liaudica  fVom  coming  in  contact  with  the  teoih  of  lh« 
loner  jaw ;  for  in  proportiim  to  the  degree  of  cuniitiin^  will  tliv  nua- 
cular  power  of  ibe  operator  be  dixadvantninxunly  t'Zi'iteil. 

Eaeb  blade  of  the  beak  of  the  loner  molar  formp*  h«H  two  groovw, 
with  •  point  in  the  centre,  eo  situated  tbat  in  gra»iiing  the  toolh  h 
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ODIDM  bMWMD  thtt  IwQ  fODtR  jiut  Bt  tbu  bil'iircAlioD.  Mr.  Sncll  cm- 
ployad  twn  (uiini  for  ifau  oxtracli»n  of  tlx-  luwi-r  u  well  u  I'nr  iliv 
uppfv  inotum,  in  order,  u  Im  »akl,  to  Iiutq  u  hook  Co  (uni  muml  llii> 
liuli)  lingvr,  which  liit  Ktip)Hwi»l  must  be-oo  oppmite  sid«a  gf  tho 
iiinlrumi-iit.  But  iliU  in  ntnil<'n:(l  unnecessary  by  no  improTcinrDt 
iiiitilir  tiy  the  aulhiT  in  \H3^,  wliioh  cotuisLa  in  hAving  the  huiiillo  itf 
tlie  iiiKtrunwnt  wt  txiiit  lli«t  it  may  be  as  readily  applied  to  ouo  eiile 
tif  tlie  niuiitJi  as  lliu  utiipr,  wliilv  lh«  ajwrator  occiipiee  a  piwitioti  in 
tb«  rijctit  and  a  Itulu  buliind  thu  patieiiL  By  lliis  improvement,  the 
iieritisily  Iw  Imo  pitin  itt  wliolly  Hii^>neded;  it,  mureuver,  ciiablos 
him  to  vnntnd  Uiv  h(W  of  iImi  piiticuL  itilb  his  loft  arm  and  Ihu  luvrvr 
jaw  with  bk  leA  lutnd,  reti<kriiig  Ihe  aid  of  an  awislsiit  wholly 
unoMiMwry, 

Tho  ihapo  of  Uw  liis4ruiiii^tit,  as  Iinjiroved  by  ibe  author,  is  ahown 
ia  Ffg.  Vii.  U  i>  now  uwtd  hy  many  bundml*  nf  operatun,  who 
prerft-T  il  UiaiiyotlHT  initlnim<-nl  tlicy  have  i'v«r  Miiploywl.  When 
ap|>lied  tu  a  uxitb,  Um-  hiindU'i!  luni  tonnnl  tbc  ut**^raliir,  at  an  augla 
«!*  about  twvnly-five  nr  Uiirty  dcgrM*.  Without  ihiji  curvature  iu  tbo 
hniidb-^  tbo  arm  of  the  uperalor  wwild  olUii  I»c  thrown  »o  far  from 
Kit  IkhIv  «■  10  prirvenl  the  proper  control  ovit  the  iiwtruiucnt.  It  is 
nki  ini[inrtanl  that  tlie  baudlott  should  ho  wide  and  accumiely  fitted 
tuthe  hand. 

Fia.  Its. 


Fi(f.  139  foprwwnw  WoIvertonV  infrrior  molar  foroep  for  wlJi«r 
d^,  with  longer  points  iu  the  centre  of  each  blade  of  tiie  beult. 


rio.  189L 


■^."■•^.. 
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Fig.  l-tOroprcFcnts  inferior  molar  forceps  Gir  l)i«rigbt  andkAMC 
of  tbo  mouth,  whivh  soue  prefer  to  the  sioglc  forc«p. 


FiQ.  1(0. 


■K 


/ 


Fig.  141  rcprcsenu  a  low«r  molar  foroep  with  plnin  baalci^  ftr ' 

on  cither  xitiiN 

Fio.  141. 


1.  S.v'ITI 


Var  the  extriu-tion  nf  lh«  tippi-r  im-imp!  iin4l  cnepiJs,  one  pair  ncilT 
li lKci>:>Mirr.  (Fig.  142.)  Them'  Khoiilii  be  itraight,  with  f;roove<)  or 
CTiffieri)t-i<hapc4  jiiin>,  Kcciinitolv'  Gtt4^1  to  th«>  ii«eki!  4if  the  teeth.  TIm 
houks  xhoiili)  aim  bo  thin,  m  llint  thry  innv  he  Mi^ilr  iiitrofltipi-il  utt'ler 
the  gwn.  lip  to  thp  edge  of  the  alvritlti".  Atiil,  like  the  Mit>rrii>r  nixl 
inferior  molitr  forceps,  the  handle*  should  ht  large  eaouj;))  tn  provcot 
them  frnm  sprineins  in  the  hand  of  the  operator,  with  a  facok  (braied 
at  tii«  eud  of  oue  of  them. 


?t.».»MlMj 


Fli>r  the  extnction  of  the  lover  Jncinrfl,  a  pair  of  rery  nap 
beaked  r'orrepe  are  neetmnrj,  to  prevent  iuterferiiif;  with  the  («'tli  «!• 
joining  the  one  to  bo  rctnoved.    The  beak  below  the  joiot  of  tlia 


BXTBACTION   OF  TEETH. 


397 


tiulnimL'nl  rIiohM  b«  beni  •t»wuwsn]  at  an  iinglu  of  alxxit  twenty-live 
dr^rvem  with  tbrt  linnilUy.  (Fig.  M3.j  This  io  nlso  a  tety  vuliiable 
iusiruiuGOt  for  thv  uxtnu-lioii  »l'  tltu  raotn  ul'  tucllL 

Put.  lU. 


An  iEMtmmeol  siinilaHy  ehajK^,  bill  with  t^e  beak  louch  longer, 
niakui!  one  of  ili«  moet  uiiircmlly  ap]>licsble  iiutruioenL!  ttmt  onn  be 
devised.  {Fig.l44.j  Th«  beuk  should  bo  tnada  strung,  but  Tciy  narrow. 


Pia.  144. 


■"■.I 


i([.  llfi  repr»^jitjt  an  inforinr  tnci«or  hawk-bili  foroep.  vhicb  b  a 
coovcnicuL  iufilrnincnt  for  tlw  remova]  of  tha«  («etb.    It  is  also 
I'taaed  for  the  retnoTal  of  Ute  lemur  Rus(>til8, 


Flo.  lis. 


Fiir«9]M  far  the  extnKtion  of  bicUBpida  should  have  thi-ir  jnwH  no 
brtiL  as  to  b«*  fliuiily  aihijitH  In  thw«  teeth ;  ibey  xhotild  Ix-  tiarmirr,  aiid 
ti  ■\<r  jrro-ivi"  im  thft  imidi-  thiui  tba«  fur  tbo  iip|K'r  imi»oM 

L  .  .{>;  liki'  thrin,  iboy  i^hoiild  bo  thio,  yet  etmng  cii'Migh  to 
MMaiii  die  pnmuro  which  it  iniiy  h«  iiocmsary  to  n{>|)ly.  Ono  pair 
»ill  uiunAcr  for  tlw  right  and  left  birut-pids  of  the  upper  jaw.  (Fig.  146.) 

F.ir  lln'  nMnovid  of  ibo  ciwpKis  and  bicuspids  of  the  tower  jaw.  the 
lUwk'ii-bill  forci'p  (Fig.  14.5),  irith  cresocnt -h Imped  b«aks,  u  oDcn 
iw)i|i>*vd :  Imt  iIk-  inntritnH-nl  rcprrn^-nt--"!  in  Fig.  147  i^,  we  think, 
klUtr  auiud  to  the  cxtmcttun  of  tlieco  tcolb,  UDd  can  be  mure  uouve- 
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iticotlir  applied.    No  sefwnite  inHlniniODt,  ibcreforo,  is  raquind  for 
tho  rcmoTul  of  the  iuforior  cuapids. 


Fio.  IM. 


The  itntt*  rapicntiff  can.  m  a  lRrg«  majority  of  cacn,  be  ext 
with  the  bicuHpiil  forw£»«;  but  there  ia  anotber  kind  of  fore«p«  wbi 


Pra.  147. 


may  be  more  conveniently  employed  for  the  removal  of  the  npper 
wisdcm  te«th.    The  beak  of  tbcw  is  bent  above  the  joint,  foraJng 


Pto.  1461 


\      ^ 


nenrlj  Iwo  right  nngl»,  »9  ahowa  m  F\g.  148.    Tbme  ffanqia 

we bclievo,  inveittmt  by  Dr.  Edward  P.  Chureb*  about  tbe  year  1630; 

'  Dr.  Cliuroli  nu  an  ingenlout  &tiil  talvalcJ  ni*n.  ■n<l  <lur<n|;  111*  fonr  ynt* 
or  hi*  brief  profcHinnal  career  be  ocqiiireil  a  T«piifali«a  fnr  tkill  iihieh  Un.  I 
■0  Bhorl  &  lime,  bar*  hoen  alilo  (0  aohlare;  h^A  his  life  been  ■pAtvJ,  h*  ' 
fOMi  bare  rnnke'l  aninng  iht  ytrj  firsl  pmoUilontr*  In  (be  coanlr/.     Bon 
Ih*  ircMvrn  pnri  at  lh«  Slatf  of  New  Vork,  b«  ahoM  Ihc  Miiainippj  Vallejl 
Ih*  n«t<l  of  lii«  prnftMlftiial  labor*.  InlMiiIlnit  ulilniaisljr  la  looata  <■  Ci»clitn 
but  ■bile  an  a  (iBiI  10  bis  fauiily.  in  1832,  h«  fell  a  vi«Um  to  tb«  .liialJo  Aa 
in  ihc  Iwenl^-alttb  jrcar  of  bi«  age. 
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•ad  in  those  cases  where  the  BU)ierior  dentcs  sapientiie  are  consid- 
erably shorter  than  tJie  Becood  molan.  they  can  be  suoeeseAiIly  and 
■dvantsttcoasly  emplo,vc<i ;  aixl  indeed,  in  msnir  caws,  the;  cannot  be 
reached  with  aay  of  the  above  dc«cribe<d  extracting  instniment&.  The 
handler  of  these,  as  of  ail  other  f»rccp«,  eliould  be  do  looj^r  tlian 
it  ahnlutely  ueoeasaiy  for  th«  accommod&tion  of  the  hand  of  the 
itperalor. 

Fur  the  reniovnl  of  tlie  toferior  deotea  aapieatue,  the  fun»p  re)>re> 
KUti^d  ia  Fig.  ISS,  Harri^'a  i>atteri),  or  the  oneet  rcprMciilail  in  Fig*. 
HO  und  141,  may  bo  cmploywi.  Fig.  1-19  rv{inwnlii  Phynick's  tJcutu 
npientia:  for  cither  tide,  which  Ik  UKcd  aa  au  elevaiing  furccp. 

rio.  119. 


For  the  removal  of  the  roots  of  teedi,  the  inferior  incisor  forceps, 
Kpresented  in  Fij^.  143  and  144,  are  very  uscftil ;  ulco  the  forms  repre- 
seoted  in  Fiss.  150  ood  151. 
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fbrtih  more  ingenuity  id  devisiDg  various  Hhapes  than  forceps.  Almost 
every  practitioner  has  Borae  peculiar  pattern  of  his  ottu,  which  will 
accomplish  what  no  other  can.  Doubtless  many  of  these  instruments 
are  very  excellent ;  but  it  often  happens  that  nu  inventor  learns,  by 
diut  of  practice,  to  do  with  some  pot  forceps  of  his  own  contrivnnce 
what  might  as  easily  have  been  done  with  a  simpler  one  already  in 
u§e.  We  would  not,  however,  be  understood  as  saying  that  patterns 
in  present  use  admit  of  no  iraproveraeiit.  What  we  do  assert  is,  that 
alcill  in  the  use  of  a  few  instruments  is  preferable  to  crowding  one's  case 
with  an  annecessary  number. 

lfAH5ER  or   U3ISa  THE   FORCEPS. 

In  describing  the  manner  of  using  these  instruments,  we  shall  com- 
mence with  the  extraction  of  the  incisors  of  the  upper  jaw.  These  are 
generally  more  easily  removed  than  any  of  the  other  teeth. 

The  use  of  the  gum  lancet  should  gs'iicnilly  precede  the  application 
of  ^ther  the  forceps  or  the  key.  Miiny  deiiti.-^is  object  to  the  opera- 
don  as  unnecessarily  inflicting  double  puin.  Some  have  their  forceps 
made  with  thin  sharp  blades  so  as  to  sever  the  gum  on  two  sides  in 
the  act  of  pressing  up  the  instrument.  Tins  practice  may  be  admis- 
sible, perhaps  necessary,  in  certiiin  except iuuul  cases  ;  as  with  chil- 
dren, or  nervous  persons,  whom  the  act  of  lancing  might  deter  from 
permitting  the  operation  to  be  conipletecl.  But  wc  are  fully  satisfied 
that  as  a  rule  it  is  very  objecti(inal>le,  either  in  the  use  of  the  key  or 
of  forc-eps.  .After  separating  the  gum  from  the  neck  of  the  tooth,  it 
should  be  grasped  with  a  pair  of  straight  foreepi'  (Fig.  1-12),  and  pressed 
several  times,  in  quick  succewion,  outward  iiiid  inward,  giving  it  at  the 
same  time  a  slight  rotary  motion,  which  should  be  continued  until  it 
begins  to  give  way;  then,  by  a  sliglit  dnwiiward  pull,  it  is  cnjiilv  re- 
moved. If  the  tooth  is  mncli  decayed,  it  sliould  he  grasped  as  liigh 
up  under  the  gum  as  powsilile,  and  no  more  pres.-^nn;  ap]>licU  to  the 
handler  of  the  instrument  than  may  l>e  necessary  (o  prevent  it  from 
slipping.  Teeth  are  often  unnecessarily  broken  by  not  attending  to 
this  precaution. 

The  same  directions  will,  in  most  cases,  be  found  applicable  for  the 
removal  of  a  lower  incLsor.  But  the  arrangement  of  these  teeth  is 
sometimes  such  as  to  render  their  extraction  rather  more  difficult. 
The  forceps  best  calculated  for  their  removal  are  represented  in  Figs. 
143  and  145. 

For  the  extraction  of  a  cuspid,  more  force  is  usually  required  than 
for  the  removal  of  an  incisor,  because  of  the  greater  size  and  length 
of  its  root.  The  straight  forceps  (see  Fig,  142)  should  be  employed 
for  the  removal  of  the  superior,  aud  the  curved-beaked  forceps  (Figs. 
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143  ami  147)  for  tho  inferior  ciupi<Is.  In  the  exintclion  of  iheM 
tectti,  low  rotnry  motion  eliouM  bo  glvun  to  l)i«  liand  lliau  in  the 
rnnovnl  of  tlvo  incnmnt:  in  wcrr  otlier  K*i>«;t,  the  operalinn  U  pop- 
formed  in  the  same  manner.  Tlie  inferior  cuitpid*  unuiiUy  Imve  longer 
rooie,  BD(1  sre  more  ditlicnit  to  romovu  than  the  Rup«riur. 

Very  little  rniarjr  inotion  can  be  giv«D  to  »  bicuspid,  especially  on 
npt^cT  one,  io  iu  eslruetlon.  After  it  hits  be«n  pre«^ed  oulirard  uid 
inward  itevcral  times,  or  itnlil  it  begins  to  give  way,  it  i^liotdd  be  re- 
moved bv  pullioK  >u  the  direct  line  of  its  wtis.  For  the  extraction  of 
thtt  upper,  till-  fiirccpti  represented  in  Fig.  142,  and  for  the  loweir,  tbow 
repmonleil  in  Fifi.  147,  are  tli«  proper  in^ttnimontu  to  Ix.'  fmplxyed; 
tinleiijf  the  crown  hJix  bi>t;i>mA  xo  Tuucrh  weakened  by  lim'uy  llmt  il  will 
not  bcfir  the  rcjui?itc  nni'>unt  of  pntwur«,  lu  thin  C4W«,  the  gum 
OD  each  side  eliould  be  separated  from  tlw  alveolus  about  an 
eighlhor  three-eisteenthsof  an  inch,  and  slittcd  to  as  to  permit  the 
application  of  the  n arrow- liea bed  foreep*.  Fig.  143.  With  tlie«e.  ihe 
alveolar  wall  on  eaeli  oide  may  be  easily  eat  througb,ukl  a  Riffld«ntly 
firm  bold  oblained  upon  the  root  of  the  tooth  for  !l<<  n-ninnil.  Tliiw; 
f(jr<*p»will  aUii  111!  found  belter  adapted  for  tlie  rvniovn I  of  the  molars, 
when  in  a  xiinilnr  coinHtion,  th.vi  any  Other  instrument. 

The  upper  molan",  having  three  root*,  pen  era]  ly  require  a  greater 
■mount  of  force  for  ihcir  removal  than  any  of  the  otiter  leelli.  Tbey 
should  be  grasped  ut  high  up  as  possible,  with  one  of  the  foroept  rvpre- 
eented  in  Fig.  136  or  137,  and  then  prettsed  outward  oud  inward,  until 
the  tooih  is  well  lomened,  when  il  may  be  pulled  from  the  .tocbet.  If 
the  forcepa  U3e<l  for  the  exlrat^tion  of  the  upper  roolarw  are  of  the  right 
description  and  properly  appltod,  ih^y  will  be  found  the  safest  and 
mwil  eflideut  iuiilrumcnu  that  <riin  W-  «Riployed  for  tbnr  rcnmval. 

The  Ruperior  d<-ni<«  »ipii-niiie  are  ufiunllv  linci  Rrmlv  articulated  to 
the  jaw  than  at<:  thr  lirsl  and  nirond  molars;  they  arr  therefore  moro 
ea^ly  removed.  Whi'n  their  erowns  an;  »iif!i<^'iefitly  long  to  admit  of 
bung  grsxpud  with  thv  bicuspid  forceps  (Fig.  146),  they  fhould  be 
removed  with  this  initnimrnt ;  but  when  this  cannot  be  applied  witb- 
<jul  interfering  with  tho  anterior  toeth,  the  forceps  represented  in  Fig. 
148  may  be  substituted. 

The  inferior  molam,  although  they  hare  but  twn  rooLt,  are  often 
very  finidy  artictdated.  and  require  con^iderahlt'  force  for  llwir  re- 
inovat  ;  and  it  :iomi-tim««  bapjH-ns  tlinl,  when  Ihct  approximal  side  of 
one  has  Immmi  deMroyeii  by  carl"?,  tlw  adjoining  tooth  has  impinged 
upiMi  it  in  siieh  a  manner  an  to  constitute  n  formidable  olwt.iele  to  ils 
extraction.  Two  lerlh  are  otVu  removed  iti  attempting  to  extract  one 
thus  situated,  unless  the  precaution  is  taken  of  filing  oif  the  Kide  of  Ihe 
encroaching  tooth.    This  should  never  be  omitted  in  the  extraction  of  a 
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tower  molnr  or  bicuspid  locked  in  the  manner  juat  described.  It 
■ometimes,  though  less  frequently,  hap[>ens  that  the  upper  teeth  im- 
pinge upon  each  other  in  the  same  manner ;  in  this  case,  also,  the 
adjoining  tooth  should  be  tiled  sufficiently  to  liberate  the  one  that  is  to 
be  extracted  before  attempting  its  removal.  In  applying  forceps  to  an 
iaferinr  molar,  the  points  on  the  beak  of  the  instrument  should  be 
forced  down  between  the  roots  ;  after  having  ubtaiued  a  firm  hold,  the 
tooth  should  be  forced  outward  and  inward  several  times  in  quick  suc- 
cession, until  its  connecliou  with  the  jaw  is  partially  broken  up,  and 
then  raised  from  the  socket  If  tlie  tooth  has  decayed  down  to  the 
neck,  the  points  of  the  beak  may  include  the  upper  edge  of  the  alve- 
olus, through  which  they  will  readily  pass,  on  applying  pressure  to  the 
handles,  and  in  this  manner  a  secure  hold  will  be  obtained  upon  the 
tooth.  The  same  should  also  be  done  in  the  extraction  of  a  superior 
molar  in  this  condition. 

The  denies  sapientiiB  in  the  lower  jaw,  when  situated  far  back  under 
the  corouoid  processes,  are  oftentimes  exceedingly  difficult  to  extract; 
but  with  forceps  like  those  represented  in  Fig.  143  they  may  always 
be  grasped  by  an  expert  operator,  except  in  those  casea  where  their 
crowns  have  been  destroyed  by  caries,  when  a  portion  of  the  alveolus 
ihould  be  cut  away,  either  with  forceps  or  a  strong  sharp-pointed 
instrument,  previously  to  attempting  their  removal.  It  occasionally 
happens  that  the  roots  of  these  teeth  are  bent  in  such  a  manner  as  to 
constitute  a  considerable  obstacle  to  their  removal.  But  when  this  is 
the  case,  the  roots  are  almost  always  turned  post^'riorly  toward  the 
coronoid  processes  ;  so  that  after  starting  the  tooth,  if  the  operator  is 
uuable  to  lift  it  perpendicularly  from  the  socket,  be  will  have  reason 
to  suspect  its  retention  to  be  owing  to  an  obstutle  of  this  nature.  To 
overcome  this,  as  he  raises  his  hand,  he  should  push  the  crown  of  the 
tooth  backward,  making  it  describe  the  segment  of  a  circle;  for  should 
he  persist  in  his  efforts  to  remove  it  directly  upward,  the  root  will  be 
broken  and  left  in  the  jaw.  Fig,  149  represents  an  elevating  forcep 
useful  in  removing  the  denies  sapientise  when  they  are  but  partially 
erupted  or  badly  decayed. 

It  sometimes  happens  that  the  roots  of  the  first  and  second  molars 
of  both  jaws,  and  those  of  the  superior  denies  sapieiitin),  are  bent,  or 
else  diverge  or  converge  so  much  as  to  render  their  extraction  exceed- 
ingly difficult.  The  convergeocy  of  these  roots  is  often  so  great  that; 
in  their  removal,  the  intervening  wall  of  the  alveolus  is  brought  away ; 
but  neither  from  this,  nor  from  the  removal  of  a  portion  of  the  ex- 
terior wall,  will  any  unpleasant  results  follow.  Similar  malformations 
are  occasionally  met  with  in  the  roots  of  the  bicuspids,  the  cuspids, 
&nd  even  the  incisors. 
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Other  obstacles  eometimes  present  themselves  in  the  extraction  of 
teeth,  which  the  j^idgnieiit  and  tact  of  the  0[>erBtor  alone  will  enable 
bin)  to  overcome.  The  nature  and  peculiarity  of  each  case  will  sii^ 
gest  the  method  of  procedure  most  proper  to  be  pursued.  The  dentist 
should  never  hesitate  to  embrace  a  portion  of  the  alveolus  between  the 
jaws  of  the  forceps,  when  necessary  to  enable  him  t«  obtain  a  6mi 
hold  upon  the  tooth.  The  removal  of  the  upper  edge  of  the  socket  is 
never  productive  of  injury,  as  it  is  always  subsequently  removed,  mora 
or  less  rapidly,  by  the  process  of  absorption.  When  the  crown  of  a 
tooth  has  become  so  much  weakened  by  disease  that  it  will  not  bear 
the  pressure  of  the  iustrument,  it  may  be  removed  in  this  manner 
without  inflicting  upon  the  patient  half  the  pain  that  would  be  caused 
by  the  attempt  to  spare  the  thin,  perishable  alveolar  walls. 
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The  extraction  of  roots  of  teeth  is  sometimes  attended  with  con- 
siderable  difficulty ;  but  generally  they  are  more  easily  removed  than 
the  whole  teeth,  especially  the  roots  of  the  molars ;  for,  after  the  de- 
struction of  their  crowns,  an  effort  is  usually  made  by  the  economy 
to  expel  them  from  the  jaws.  This  is  done  by  the  gradual  absorption 
of  the  alveolus,  together  with  the  filling  up  of  the  socket  by  a  depo- 
sition of  ossific  matter  at  the  bottom ;  whereby  the  articulation  of  the 
root  Iwconies  weakened,  and  its  removal  rendered  pro[K)rlionubly 
easier.  The  alveolar  cavities  are  often  wholly  obliterat*d  in  the 
course  of  two  or  three  yi^iirs  after  t!iG  dt'.tlruction  of  the  crowns  of  the 
teeth,  and  the  roots  retained  in  the  mouth,  simply  by  tlieir  connection 
witli  the  gums;  so  that  for  their  romoval  little  more  is  neces.''ary  than 
to  fovor  tliiH  bond  of  union  with  a  lancet  or  sharp -pointed  knife. 

The  instruments!  u.sually  employed  in  the  extraction  of  roots  of 
teeth  are  the  hook,  puiR-li,  elirvalor,  and  screw,  all  of  which  arc  rej>- 
re^eiitcil  in  Figs.  1.^8  and  l.')9.  Although  every  dentist  has  them 
made  to  suit  hi;^  own  peculiiir  notions,  the  manner  of  uaiug  them,  and 
the  principle  upon  which  tlicy  act,  arc  the  same.  It  will,  therefore, 
be  sufficient  to  say  tbiit  they  shouh!  he  of  a  convenient  size,  made  of 
good  steel,  and  ao  tempered  as  neither  to  bend  nor  break, 

FiQ.  158. 


sxT^A'crios-  or  thetit. 

Thn  hook  a.  Fig.  \i>6,  U  cliii!(!}-  med  for  the  exlraclion  of  the  roots 
of  malar  uitd  hioiispid  Icdfa  uu  tb«  leTl  siile  of  tho  moucU ;  tUe  {Mucb 

Fia.  16a. 


A.  Fig.  li)8.  for  tbo  Ktnoval  of  thoee  on  tke  right  side :  the  elevator 
■\  Piff.  159,  tor  tJic  L-xtra<:(i<>n  uf  roots  oa  either  liiile,  as  occoaiun  may 
n^uire ;  and  the  screw  (J,  Fig.  lott,  fur  the  reiuuval  uf  those  of  the 
upKr  fnitit  tilth. 

C(Miai<ti.-nilili;  lAct  13  neoecuLry  fur  the  akilful  u«c  of  iIkim  iuaim- 

mciito,  ami  rhiit  ami  utily  Im  obuiunl  by  itracucc.    Great  cnru  i*  ntjui- 

*•'"  iti  lining  (hi-  punch  ami  clcvslor  lo  imvi.-iit  ihttiii  frimi  Klipiiiiig, 

**"l  injtiriiig  tiio  moMth  of  ihe  jwlicnt.     Whfiifver.  thcrcfbre,  cither 

***"  tlioM  «re  luml,  tha  fonrfini^r  of  the  left  huid  of  the  operMor 

**>OtiM  bit  wrapptnl  with  a  tiiijikiii  and  iilucci  mi  the  side  of  the  root 

'*f>|x»iite  lu  Ibal  Hj^iiiiW  which    the    iiulrumcat  is  applied,  so  as  to 

'^I^-h  the  point  id  case  it  sfaniihl  slip, 

but  for  the  removal  of  the  roola  of  bit-uapiili  an<l  mnlan,  and  often 

J'"*'  thiwe  of  the  cu^piils  and  ini'isore,  lh«  narrow-ltetikt^il  forrriw,  reeoiu- 

|*'*end<.i|  fur  ibe  esimciiim  uf  ihe  lower  incimra  {«ee  Fin.  H3\  may  lie 

j***im|  iiinro  effcL-tivuly  thnit  atiy  itrhcr  iiv«trumi>nL    Whi-ii  Ihe  rfwt  U 

'*«wiywl  tlown  to  the  alvooliiH,  the  gum  »1ii>iihi  be  >q-pariilecl  from  it, 

•itl  HO  nitifh  "f  It  at  m/iy  be  m-ri-wary  tn  obtain  n  m-ciirc  hold  upon 

*W(i  root  iDiilu'lrxl  iK'tm-on  the  hriikc  of  ihc  forccp;  for  thc«c,  being 

^nty  luirrovr,  n-adily  ptus  tbmu)?h  the  alvcoiuB,  and  a  firm  bold  is  at 

•1  liii-i!  npon  ttie  root :  then,  afler  movinp  it  a  few  times,  out- 

■.  rnwnnl,  it  may  wwily  be  removed  from  ita  socket, 

Thvrc  are  some  cases,  however,  io  whtcti  the  punch,  hook,  and  cle- 
Tuor  Piny  Iw  advantageously  used.     We  have  also  occasionally  met 
.  illh  raiMM  nhiire  we  linve  Hurveeoled  in  removin):  routs  of  teeth  with 
VAt  i-nst'  by  mnnn*  of  an  elevator  aJinped  like  the  hlade  of  a  kaifc, 
nt  f»reiiig  it  into  tlie  Mxrkot  by  the  xide  of  ihe  root,  and  then  ttiniiii){ 
h  Ml  u  to  makA  the  hack  prrw  agajmtl  tliv  fonmir  and  tlie  edge  anuiust 
V  Whfit  (his  infitnimpnt,  rrpn-jn-nied  In  Fiii-  160,  ia  used, 

i:j  .      tutMld  nnl  lie  more  than  an  inch  in  length,  aod  it  nhoulil  be 

Kraight,  ibort  at  the  point,  and  Imve  a  very  thick  biK-k,  that  it  may 
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no*  break  in  the  operation.    In  u>ing  the  wmmon  elerator,  it  i*  nec«- 
amy  Uiat  there  sIiuu'kI  be  un  utljoining  tooth  or  nxH  to  act  as  a  fulcrum. 

Fio.  1(>0. 


When  this  c«n  be  employed,  n  root,  or  i-vni  n  whole  tooth,  may  aome. 
times  be  removed  nilii  it ;  but,  r»  n  guivrul  rule,  foroi-iNt  nhould  be 
prd«rred  to  any  of  thus*:  inftirutiKriita. 

For  the  extraeliou  of  the  root*  of  the  upper  front  twth,  u{\t:i  tlxvy 
have  become  eo  much  funnelled  out  by  dw-iiy  m  to  render  their  wall* 
incapable  of  ijusiaiuing  the  pr^seure  of  fon»ps.  the  conictd  scrrw  u  inval* 
nable.  Willi  tliU  a  BufficKotly  firm  bold  for  ihe  reninval  of  ihn  root 
can  be  obtaiuRcl  by  arrowing  it  into  the  caviiy.  Hut  before  it  b  intro- 
duc«<),  the  wufl  flL-oufliiiuMd  deuline  sliould  he  rvoioved  from  the  inte- 
rior of  the  root  with  a  iriaiigular-poimed  iustrumeui  like  the  ono 
rvprinvntvd  i»  Pig.  161. 

tto.  161. 


Dr.  &  P.  Ilullihen  ha<  invented  a  most  valuable  and  ii^ful  in^tra-  j 
tueut  fur  the  removal  nf  (he  n»tc  uf  the  eupciior  inoiiiun)  and  eu^pida 
when  iHlhecondilKn  justdeecribed.  It  combines  Ibe  advauta^  both 
of  the  screw  and  forceps,  as  may  be  iieen  by  the  e<'e>iuipauyiiij]:  euL 
II  iH  Ihut  describetl  by  the  autltur :  "  Lcn^lhwiM*,  niihin,  and  Wiumu 
the  blade*  of  tin)  beak  U  a  al^]  tulxt,  one  end  of  which  iv  o|icn,  the 
Other  Kolid  and  flat,  aitd  jointed  in  u  niorlice  in  the  male  pari  of  the 
joint  "f  (ho  foRH'pn,  Wien  the  fur'.Tp*  arc  opened,  this  joint  pi-rtnil* 
tlie  tuhc  to  fall  haekvmnl  and  forrrard  froni  one  blade  of  the  brak  to 
Uie  other,  without  any  lateral  motinn.  Within  thia  tube  is  a  spiral 
apring,  which  forces  a  shal\  np  two-thirds  of  the  tube,  tlie  other  part 
u  a  well-tapercd  or  conical  tcrcw.  .  .  The  sliaA  and  tube  are  sa  fitted  n 

together,  and  to  the  beak! 
of  tlie  forcept,  that  ciiw- 
half  of  (Imt  mundi-il  part 
of  the  shaf\  jwnjecl*  l»o- 
joud  liie  em)  of  the  tube, 
so  that  thevhafl  may  play 
up  and  down  u|>itn  t)ie 
■pring  about  half  an  inch, 
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aoi)  the  Bcnw  or  eii*tl  be  embmccd  b«Lireea  the  bbulca  of  the  badt  of 
the  iiv^trumeai." 

Dr.  Hullibou'*  InHnimenl  U  nptweottd  in  Pig.  162. 

"Tbfl  rurctifw,"  Myi  Dr.  U.,  "are  umJ  by  GnL  mubrxciiig  ihii  ahafl 
btl«<vii  rli<  '''  -  it  u  fcmily  am)  di-i-jil}'  totn 

iW  niul  IV  I-  "h],  uuiI  )m»ltcJ  up  on  the  root, 

which  in  then  u-'a»d  mmI  uxtrxctnl.  The  screw  thiu  uHnbiued  with 
(hf  fiiw:\<m,  |ifi'vi'iiU  UiB  root  fruni  being  cruHbctl.  It  mctfi  as  a  [MWdrful 
Unr  «li>-ii  B  liiifml  motion  in  given ;  it  i»  lUcewbe  of  wlvatiljigo  whta 
1  ^»1■r1r  tiiuiiuii  u  anulv:  it  prevcnin  the  fiirce]M  from  ftlijiping  or  from 
Iminit  their  bl-Immi  Hhoulil  nne  sido  of  the  roo*.  give  wny  ill  ttic  act  of 
nirariiti^  it ;  ant)  u  tued  witli  c<)Uiil  aiJvui)tagi<  where  uue  aide  of  ibe 
fiwt  IB  <uitirt>Ij-  (pxir." 

Tbt  •i|i|K>rluiiittw  which  tlio  author  haa  had  of  testing  the  value  of 
ibia  iiwlniutoiit,  havr  hnai  JtulBcivut  to  justify  him  iD  »U>titig  that  its 
neriu  itro  not  nvurrtit'ii  hy  thi-  iiivrtit'ir.  Erpry  pmctilioDer  wuuld, 
Ibvivfitrit,  do  Well  to  jirovidc  hicuMlT  uiih  oik  uf  tbem. 

Fio.  16S. 


f,  Ifi-t  ri'imiipnlj"  DiiIV  wrv-w  farccps:  1.  Coniiil  tcnir,  vftih 
Bnri-  ml(.-hi>l  AhafL  '2.  Bcak^  of  lorceji^,  grooritl  inxide.  S.  }fvck(.-1, 
^ith  H|unre  bolo  ti>  receive  ^iinfl.  4.  SprJD);  trifrtfer,  by  which  the 
•rtitw  ouii  bt.-  >ii-(ii('littl  itt  pleasure  at  any  ;;iven  puiiiU 

For  tlio  cstnictiim  of  tbe  nwtfl  nf  the  ujijwr  iiiolara,  before  they 
Kavf  bec(tiii«  aepnraied  fruni  each  nlh«r  by  decay,  tlie  forci'iM  ^Fig. 
I<I4),  invrnled  by  .^r.  MayiianI,  will  be  fomid  highly  vubinhlc  The 
■iiili-r  iM-nk  nf  eaHi  itMiniment  »  hnmcht  l»  n  iihiirp  poiDt,  for  per- 
hrating  tbeitlveoliu  lietween  thi}  bnrciil  routw,  and  foritecuriitf:''^^"^'') 
th«tia  a  flrni  hnld,  while  tbo  inner  benk  ia  in1eiid<<d  to  nest  upon  the 
Nl|[«of  tlte  nlvenluH  and  nmhmce  t)i<*  palatine  roou  By  lliia  niefliis 
«  *titfi>-i>'ii(ty  finu  h'lld  iit  twetiri'd  to  r^nnble  ihc  opomior  to  remove  tbe 
ruot*  ofau  iippur  Biolar  witlioul  dilliculty.    Tiro  jmin),  aa  rcprceeDt«d 


*Th««mior  hnaa  p«lraoaMmcl«4  Mt  lliat  ih*bU4l«aor  iliebtakoftkororeei* 
pwy  tb«  of^M  esiTtBLlt7  «r  the  mtcw  uulead  of  Ibc  ibari. 
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in  t1i<!  eii^ravlni;,  ODC  for  the  ti^)it  aii'l  oiio  for  the  1«ft  ridt^kni^ 
<|»in-i].  TiiK  iiilvunlii^i!  lo  U'  dirivoil  fruiu  l'uroe|M  uf  Uit*  llwii|1|l<tll 
inu»t  be  apimrait  u>  evvr}-  <lu»iUt. 

SXTBiCnoN  OP  Tim  TEHPORART  TBI^'U. 

The  temponry  teeth  shnuld  be  extructed  ui  the  snmc  maiitKr  u  tb* 
pentifluenl,  and  with  ihe  ^aine  in!4  rumen  la.  If  ihe  |K.wor  be  properljr 
clir«i-loil,  very  little  fun-e  is  reijuired  for  their  reinovnl ;  because  the 
roots  t)r  ihera  teeth  hiiv«  yenerallj  HitTerod  more  or  Icm  loss  of  sub- 
statire  beforti  the  ('{lenilioii  is  railed  for;  and  vhen  they  remnin,  th« 
nlvvtjlar  pri)0(«)nt,  at  th»  ntrly  ag«,  are  w)  Mt\  aod  yieldinf;  a«  lo  otht 
lillte  n-jJntaiicu  to  tlie  ttHilU. 

Thu  opentur  Mhiiuld  be  camfiil  not  to  iajiire  Uie  pnlpaof  tha  pvmui* 
nciit  Iwlb,  or  the  JHn'-lK>Tie.  Seriotw  neculent*  noinetinGB  occur  froiD 
nil  imi>n)]ii-r  «r  awkward  rt-miivitl  at  tbcsM'  Iwth.  But.  aa  )iai>  bMti 
bdbro  rcmnrkiil,  their  cxtnicti»n  u  M-Jdom  nNiuiml.  U  *h(iul(l  tinijr 
be  rvaortcd  to  fur  the  relief  of  toolhacbe,  iheeurcof  alvcolarabaeeai.lo 
preveut  irr«>^iilant5  in  the  permaneDl  imtli,  or  in  cbso  of  necroab  nf 
the  mcket  And  even  iit  such  coxee  it  is  ne«eB«AiT  to  cxer<-t»e  mtuh 
judpnent  in  de^idinK  h»w  far  {Htio  and  ineonvenienoo  ebuuld  be  Hi- 
diired  rather  than  extract  the  ilT-ndtni;  lonlh;  or  linw  far  iheelianre 
of  injim-  to  tlie  periiiiiMi'al  teeth  dpnmndit  the  reniiival  uf  the  di««»rd 
milk  loi'lh.  TUrir  pn-nialure  extraeltnu  is  io  tiflen  f<illuwr<]  hr  ii 
(■lowdi-d  'tare  nl'ilnt  pcrtnaiiMit  U-L-lh,  that  Uieir  iiidiH^rimiDaie  rcmarnl. 
lur  tritliiig  cnuNiRt.  vaunol  be  too  strongljr  coudeuuied. 

IIKUORItHAOR  AFTKR  EXTRACTIO!!. 

It  twreljr  happens  that  cxc«Hirc  hemorrlinfce  follom  tho  cxttvcttmt 
of  a  tooth.    Indeed,  it  U  oftcner  nioro  dealrablo  to  promotu  bkcding 
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bf  rinsing  the  mouth  with  warm  water  than  to  attempt  its  suppreseion. 
Nevertheless,  cases  do  sometiiacs  occur  in  whic)i  it  becomes  uxceseive 
■ud  alarming.  It  has  been  known,  in  some  iustanctut,  to  tcntiinate 
fatally ;  this,  however,  does  not  appear  to  be  dependent  upon  the  man- 
uer  in  which  the  operation  is  performed,  but  rather  uiwn  a  heinor- 
rbagic  diathesis  of  body,  attributable  to  a  deficiency  in  the  coagulating 
property  of  the  blood.  Hence,  whenever  a  tendency  to  it  exliibita  it- 
Klf  in  one  member  of  a  femily,  it  is  usually  found  to  exist  iii  all.  Of 
the  many  cases  which  have  fallen  under  our  own  observation,  we  shall 
mention  only  the  following : 

In  the  fall  of  1834,  Miss  I.,  fifteen  years  of  age,  had  the  second 
molar  on  the  left  side  of  the  upper  jaw  removed.  Tlie  hemorrbiige, 
immediately  after  the  operation,  was  not  greater  than  usually  occurs, 
and  in  the  course  of  half  or  three-quarters  of  an  hour  it  cuas^ed  alto- 
gether. But  at  about  twelve  o'clock  on  the  following  night  it  com- 
menced again,  the  blood  flowing  so  profusely  as  to  excite  considerable 
alarm.  A  messenger  was  immediately  sent  to  ask  our  advice,  and  we 
directed  that  the  alveolar  cavities  should  be  filled  with  pledgets  of 
lint,  paturated  with  tincture  of  nntgalls.  Two  days  after,  at  alwut 
Hx  o'clock  in  the  morning,  we  were  haptily  sent  for  by  the  young  lady's 
mother,  and  when  we  arrived  at  her  residence,  we  were  informed  that 
ihe  bleeding  had  then  been  going  on  for  about  four  hours.  During  this 
time  more  than  two  ijuarts  of  blood  hnd  been  dischargecl.  The  blood 
was  still  oozing  very  fast.  After  we  had  removed  the  ri>agu]uni,  we 
filled  the  socket  with  pieces  of  sponge,  daturatcd,  as -the  lint  liad  lieen, 
with  tincture  of  nutgalls.  When  firmly  pressed  in,  and  securcil  l)y  a 
compi'csa,  the  hemorrhage  coaled.  These  were  permitted  to  rortuiiii 
until  they  were  expelled  by  the  snppnrative  and  granulating  proci'sscs. 
We  afterward  had  occasion  to  extract  one  tooth  for  a  sifter,  sind  two 
for  the  mother  of  the  young  lady,  and  a  hemorrhage,  similar  to  that 
juft  described,  occurred  in  each  case. 

We  have  had  perhaps  some  thirty  or  forty  cases  of  tliis  description, 
but  never  found  it  necessjiry,  except  in  one  instance,  to  adopt  any 
other  course  of  treatment  than  that  described  in  the  case  just  mirraled. 
More  powerful  reme<lies,  however,  are  Bomeliiiics  cnipluyed.  Some 
use  a  solution  of  the  sulphate  of  copper,  or  of  the  nilriilo  oi'  .^ilviT, 
while  others  employ  the  actual  cautery.  Tannic  nciil  is  an  cxivllcnt 
Ftyptic,  and  will  answer  well  in  combination  with  the  compress  of 
lint  or  cotton  for  most  cases.  For  more  obstinatf^  cases  llic  persul- 
phate of  iron  will  he  found  to  he  the  most  potent  styptic  of  llie  ma- 
t.Tia  mcdica.  But  if  pressure  l>e  so  applied  as  to  act  directly  upon 
the  mouths  of  the  bleeding  vessels,  it  will  almost  always  arrest  the 
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homorrhaf^.    The  author  htm,  in  two  coses,  found  it  aoftmuy  to  \axt 
rMourse  U>  ilie  actual  cautery. 

Th«  AiiluninK  CAM!  ia  <(uat«il  by  Dr.  P'ilcb,  froin  "  Le  DeniitlcO^ 
»n-at«ur,  jmr  H.  G.  Court*>i»,"  Puri».  1775: 

"A  pL-nuMi  living  iu  Paru  vbIIoI  on  me  to  exlmct  a  oulne  UnA 
for  liim.    On  I'Skiutnitij;   hit  niDUtU,  I  tkvughi  ihal  ibe  diu  •» 
attai-kril  witli  ncun-y;  bill  tliU  did  iiul  »e«ui  Miftt-tnit  tu  biwkrik* 
jiaik-iit  frviiii  liflviiiK  hi*  tootli  extrflctt:«I;  tiur  Kt>u!d  )i«  ruMeMlohi 
ranuiining,  »ii  uc<;uuut  of  ihe  |>uiu  uiiicli  it  garc  him.    Aftwr  ibr  twdi 
WMK  i-xtrncU-d,  it  did  not  il])po<Lr  tu  mv  that  it  I>I(mI  mure  pruftud;  ibu 
ia (;uKt>iiiiiiry  HlW  »iiiiiliiru(H.-ruti<>iii'.  Thi-  loilo^iii^  iii^lit  I  wumIM 
upon  111  t«v  the  {lutioiit,  who  hwl  r^iiuintivd  to  blvcti  irvvr  MUCi-  be  Mt 
m«.     I  ciii)ituynl,  tar  alojipln^  tliie  iMrtuurrbAKC-,  a);Hric  from  t)i«  mi 
bark,  wliicli  1  eonini»iily  UHed  with  6Uu.-raL     Thi-  lidlnwiu;;  <lay  I  *a> 
aj^aiii  wnt  fi>r;  the  hlccdiuif   Htill   coutiuued.     Atler   liaviiig  ibbV' 
deiH-d  the  nimith  of  nil  tlx-  liut-)>lvd|:el».  which  1  u»ed  fur  siLbt 
coni|>rewrion  til  llie  place  wh«  re  the  blorid  s|i|ie)ire<l  lo  wnie  tnmA 
nindi-  ili«-  [>uiieiit  take«f>me  inoiiiliruUuf  water  to  clair  h'u  laouthuf 
all  till-  I'KitJt  of  hlood  witli  whidi  it  in»  fUlinl ;  I  pinccived  tben  tkal 
tbo  bliMKl  came  iu>  longer  from  th«  pbuw  when:  I  bad  mtncted  Ui« 
tootJi,  but  fmni  the  giiiiiK ;  there  wa«  uut  n  tingle  pluci-  in  tb«  »bMl 
inoulh  fn>iu  whU'ti  thi'  blood  ilid  not  i«>ue.     I  falk-d  Jii  lh<-  phjukito. 
who  ordi-rc'l  wivcrM  bkc<)iiig«  in  vucenwinn,  bmitb*  wiriitgrut*.  takm 
iiilenially,  and  giirglco  of  the  tame  natur*';  but  all  iIhxv  nltrW]iUUi 
improve  the  cnnijU lability  of  tJi«  binoti  wrrr  nuult-  tu  Du  p(lqHl«^.    U 
was  not  possible  to  slop  the  hcmorrhnjje.     The  imltcnt  dinl  ibe  ninth 
or  tenth  day  al\«r  the  extraction  of  ihe  tiwih." 

Mr.  8nell  mentions  a  »iini]«r  case,  which  alto  lenniutted  falalljr. 


CHAPTER  VII. 

THE  TOB  OP  ASXemiKTlC  AGKST8  IN   THE   EXTHACTION  OF 

TEBTII. 


OF  thfl  vmriouH  a^its  that  bare  been  employcH  for  thn  {trrTentMia 
of  jiaiii  during  tturgical  o|ieTatinns,aiilpliurir  etlier  aixl  irhlomrrini 
h»vi>  proven  uiiiru  lueccMAit  and  hem  mure  gnieridly  umiI  than  uj 
Otbcnt.  Thn  practicability  of  prn<]iiciug  amBMbt^ia  with  rther  Wat 
fin>l  deniDiuiUated  by  Dr.  Horace  Wells,  of  Hartford,  Cona»  in  lUfl, 
and  aoon  al^erward  brought  promineutjy  before  th«  nedtml  and  ileolal 
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fmrpMloDti  l>y  Dr.  W.  G.  8.  Morton,  of  Boeton,  Mssa..  both  {irartical 
JciiliKta;  Bill)  Kiili  irliliiPifiTiti,  in  lt*47,  b^r  I'rof.  J  V.  tiiin|v>vii.  nl 
l^iinlmr|;li,S:«clai)iJ.  The  anxtttbelit:  ctl'ofl  »  uIiUhikiI  bv  itibnlntiun 
of  the  \-itpiir,  Mul  is  suppoeed  tu  be  noching  mon:  tliaii  a  Iriinnivtit  mhu 
«f  wburh   uaually  diEap|>^uirR  iihni>«t  iiiiiii>-<]iiifi'|^  iiftcr 

i!.<  .   .  Liint  of  the  adiuinuti^iii'ii,  iboU|^h  in  iiiiinv  ru>i<«  U  biu 

pmv«)  fktnl.     For  thu  rMaon.  w«  do  uut  think  that  u^uiiU  cit|)ablo 
of  pnxIuctngHK'h  powerful  and  daut^rous  offccle  w  uUtor  mkI  cblo* 
tuJumi  ihoiibl  tM  iiMtid  ill  mt  ^luple  aii  opciutioD  as  the  extraetiuu  of 
■  tiwUi.     Tile  fint,  howovrr,  i«  }gm  <laii);vruus  than  the  «eoot><) ;  bul 
iU  nU)»>tliL>ti«  ntkft  u  1m«  ccTlJiili  ami  prompt,  from  ecvcD  tu  Uui 
■luutM  Imiii);  imuillj  nxiuirk-d,  ulii-rno,  with  llie  other,  it  b  obtained 
ill  frimi  tiiiny  Mvamh  In  iwu  miiitiUw,     When  cthtr  in  uoed,  from  *ix 
III  lui  or  bl'ieeu  ouiit-cs  am  fn;pl<>yecl ;  but  wilJi  cliIorvfLinn,  it  Li  rurely 
otuvary  tu  udmiDiatur  mora  than  from  ibirtjr  u>  onu  hundnid  and 
'.     What  wc  hiiTf  Rui'l  wUiiit.  Milphuric  i.'thor  Applies  i-<|iiully 
'  ther,  n  fiilii.laii<:e  veryoxKiiuiivelyiiK'd,  if  notfirat  pn^puaed, 
thi'  laic  Pnttl  Warren,  uf  BjaIur. 
A  uuihIkt  of  iustnmieiita  huvfl  Iwen  f^ott^n  up  for  the  inhalation  of 
lkt>  vnimr  r>f  ibvov  UKcnla;  but  the  shiipli^t  and,  vn  tliiiik,  the  best 
luclliuil  of  adiniiii'tration  i.t  from  a  hulluw  a|)uuj^,  a  napkin,  or  a 
IHjf- kat-hiin<)k(?Tohii>f. 

It  mny  n'A  nlvny*  be  poMiblo  for  ntiy  one.  In  the  otbuiniiitratian  of 

niibrrof  ih"  ftirvgiiiiiji  Uf^mlv,  ov<in  t*i  a  pvraon  MipitoKvl  to  ho  free 

from  any  «)iircijil  pnx-livily  todiMUe  from  organic  ri«rsngwni>iit,  Ia 

|»ninoutivc,  d  priori,  that  nu  IkuI  eflMH  will  n^ull  from  it ;   but  ull 

U{<riw  Ibnt  it  i«  utioitfc  to  give  it  U>  n  piiti<'nt  bthnrin^  under  dii>ciMe 

'•f  th«  b<-art.  bniin,  or  lun^     Tli«   priw-tiliotier,  ihcnvfore,  whvthcr 

mMliral  or  dental.  «hnuld  bu  well  iisiurcd,  bofont  gi"ing  etlior  or  chlo- 

rufiirm,  nml  wipit'inlly  the  Utior,  thut  those  organv  arc  not  only  free 

from  diM-flne,  but  al»o  from  any  morbid  tendency,  aa  ij-norant*  with 

t«icnr<l  til  thy  niatler  iui|,(itt  lea^l  \»  fatal  eonf«quenceek    It  slioiild  l<e 

gtviia  miilioualy  tinder  any  dn-uinstanues,  and  the  pul«e  should  never 

b<>  pertiiittml  to  fall,  diirinjf  thi-  inhabtlinn,  below  sixty,  or,  at  ino«t, 

flny-r.'  -  mltiutt!:  but  if  frooi  carrJe«DvaK,  or  any  Dthcr  <-nuv, 

the  pi>  I  I'lliLniiik  and  the  pulMilion  cca»e,  ilie  agtnt  i>)i<>ti1d  be 

intnmlialvly  ivnioved  from  iJie  nuHitb,  and  if  occtipyin);  a  fitting 

p  '    i-l'Hif  plncTsI  in  arw;liniiip|>iwiiiiiii,nir  frwlyadniilied, 

*••■<         <  •hI  in  tlx'  fact!,  thir  fevt  nml  humU  niblHsl  with  hot  salt 

or  mi>>tanl,Ni»t,  if  neoemtn',  artificial  n-opirntJoo  madi<  an<t  galvanism 

tppllnl.     In  Oiblition  to  thiuH-  moatu  thu  tiin^H<  tibould  b«  deprceaed 

iBd  drawn  f  )nnaid  by  u  fin);<'r  tlinwl  iji.'^'ply  into  thit  ntouch,  »s  recoca- 

nii!Di)i<il  hy  iliiiord ;  or  Dr.  Murvtiall'ti  "  ready  method"  may  be  liiilh' 


412 


VSC  OP   AWJEfiTHETIC  AQENT8. 


full^  and  pxtirntly  prmcUanl.  EIIm  girnt  tlic  fullowing  simplIReil 
ritriuii'n  of  Uiia  mclltotl  for  cmv*  of  nnphyxia  from  dnivfniu^ :  "  In* 
»Uuitly  place  llio  pntii-nt  un  the  {lut  uud  »i<Ii.-,  Hippuniti;;  tbe  lieml. 
tliifflHtcii  (lie  dotlios  about  tlie  neck  unci  chiwt,  bnuHM,  vie.  Wipe 
UD<I  <rt(>nti  lh«  moutli  antl  Dwtril*.  R-iutt  oiiit  iiiip]H>rt  tlii<  rhi^t  im 
H  f<i!ik-<l  milt  or  bundle^  K<dl  the  |Mttivnt  cumtunllr  aiid  gonlly  front 
the  fuce  to  llie  Kide,  and  back  n^iiin,  <x-viuio<udlT  changiii^  llic  side, 
Biipp<>r[iu)|C  ibe  brad.  On  the  completion  of  each  turn  to  tbo  Wtce 
inuk<>  a  briik  prewnre  ou  Ibe  hack,  betvvcn  and  below  cacb  sliouUer- 
bliidi.-.     Dry  and  rul»  ilio  ;iMi<<ut  briskly,  rubl>in};  upward." 

It  i»  thought  by  ih<»i!  whi>  huvi.-  hurl  muet  ex)>erivnce  in  the  ttap  of 
ecbi^r  au<l  I'ldoroform  us  annatUivtic  a^iits  that  ih^ir  atiniiniRtrntion 
is  Rttvodcil  Trilti  l«m  dimgor  wh<-n  lb*!  {Kidftiit  I*  in  a  n.-clinin);  than 
wben  in  a  fitting  pi»tiiri'.  It  would  hu  wrrll.  tliurofurt-,  whni  cither  b 
used  preparatory  to  tlte  vxtmctioii  of  tcrlh,  to  place  tbe  juitieut  tm 
n«arly  a«  poeeil))«  tu  such  a  poeition ;  when  the  dentist  is  provided 
witli  an  operating  chair  having  a  movable  back  this  can  bu  wry 
Tcwlily  done. 

The  anteubetic  etkct  of  nitmus  oxide,  or  laughing  gan,  ww  fint 
^aggtttted  by  Hir  Uuniphrvy  I>itvy,  i»  1776,  and  pracli>(-4iUy  iloinon* 
«trali->!  hy  Dr.  Hnruei-  WpIIs.  'thin  pu  in  tiiantiliictiirml  from  the 
salt  niirntr  ')f  aniinmiin,  cither  in  a  fiiM-^l  or  granulated  furm,  by 
■lowly  melting  and  Itoiling  it  in  a  ginm  retort,  ovist  u  xand  bath,  until 
nearly  nil  of  Ihc  nitrate  is  d(><^mp(wed.  Th«  gas,  on  leavin>;  the  retort, 
pnjiMv  through  several  H'a^h  boltlen,  one  of  nbieh  c«olaiu.i  <ritbvr  a 
wdution  of  the  stilphale  of  iron  or  caustic  potash,  and  the  other  two 
pure  water,  for  tlx'  purpnw  of  purifying  il  iM-forv  it  «Rlen>  a  holder  and 
receiver,  fnim  whi<-b  it  it  administcrfd  to  the  patient  by  mean*  of  an 
inhaling  luhv.  One  pound  of  th?  cranuUted  nitrate  of  amiuimia  will 
produce  about  thirty  gallons  of  the  gas,  which  should  be  adniiiiiMfrrtx) 
to  lli«  jNUiont  in  a  pure  statis  —  unmixed  with  atmospheric  air. 

Fig.  lrt-5  repreaenu  a  nitrous  oxide  g»*  apparatus. 

In  administering  thi*  gat  for  dimlal  operations,  the  patient  ta  seated 
in  an  operating  eliair  vrilb  a  movnble  h«ck.  a  oork  or  pioee  nf  woo«I 
to  which  a  Hiring  w  attached  placed  between  iIh-  ja*^  and  tbp  mnntb- 
piece  of  thf  inhaler  between  the  lipa,  which  he  is  dinrclod  in  clmto 
lightly  ariuiid  it.  The  operator,  who  flcea]>i««  a  porition  on  the  right 
«ide  (if  the  pniienl,  supports  tli<>  Inhaler  with  his  right  hand,  some  of 
the  fingnr*  of  which  prMs  tJie  Inner  lip  tightly  about  the  month-piece. 
Th«  thumb  and  index-Snger  of  the  left  hand  close  tlie  nostrils,  whila 
Iho  remaining  fingers  prww  the  ujiper  lip  about  the  mouth-pie<ee  of  ihe 
inhaler.    Tbe  paiieDl  b  llien  ini.trueted  to  make  long,  but  al  the  >am« 
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and  tlip  number  of  t«cth  nhicfa  can  be  exiractcd  varies  from  four  to 
twclvu.  It  i*  no  unusual  occurri?aco.  however,  for  the  extracUoa  of 
one  tooth  to  consume  the  entire  lime  the  patient  is  under  the  narmtic 
influence  of  the  gas,  while,  in  other  cases,  more  than  the  higb«st  number 
just  mentioned  may  be  removed  befor«  the  patient  bt  oom««  conwiuua 
to  pain.  Nitrous  oxiilo  goA  is  oonndered  to  be  tlto  safest  general  iui»»- 
tht-tic  tiiiv,-  in  IHI-,  and  dum  ih>i  pruiluce  the  nauseating  and  dcbiliiu- 
ting  cflV^'tM  iflliirh  iir<!  olli^ii  vauKud  bjr  c4hcr  and  ehlonif'inn.  Kx- 
trpmo  cxiitioB,  however,  is  nwrnnuy  in  ndmint«tcring  thit  gas  umW 
drcumstancca  wliich  prohibit  the  use  of  other  ^neral  anmlhetia 
agents.  Tlie  f:reiatest  objection  to  its  use,  a-nide  from  tlic  (|ueMinD  of 
Ktrety.  i^  tlio  rapiilily  in  operatmg  whirh  itii  Iraiwient  cHbTt  niMMMtltalet; 
and  it  is  much  better  to  carofUlly  extract  a  few  luelii  than  to  sUcmpt 
the  removal  of  many  by  an  operation  which  may  he  attetuletl  niifa 
severe  laceration  of  the  puna  and  frnrtun-  iif  the  nlreoluit. 

Several  yean  since,  l>r.  B.  W.  Hi <.-)i unison,  of  Iiondon.  tnlmdurrd 
an  auxailietio  agent,  kmiwu  as  tlio  bichloride  of  mclliyleoc,  which  » 
fiirnied  by  Uie  actinn  of  stdpburic  ucid  on  xinc  in  chloroform.  It  dif- 
fen,  howi-ver,  fnim  i-hli)riirorm  in  ihc  ciminMilancc  tlwt  one  atom  of 
chlorine  i*  repiswil  by  one  atom  of  by<lrogeu.  Bielilond^  of  methy- 
lene pruduciw  lu  great  n  di^groc  of  iii«cnnhility  as  chloroform,  and  its 
action  is  more  rapid  and  the  narcotism  very  prolonged.  It  alw  inter- 
fires  leas  with  muscular  irritability  than  eitlicr  ether  or  chlomfom), 
and  tlw  recovery'  from  itd  elTccts  is  sudden,  but  more  of  it  is  required. 
Wiivn  it  destroys  life,  as  it  haa  in  several  ctuea,  tlie  respiring  and  cir- 
culntiii)!;  funci:»i»  are  ■.-•innlly  pandyinl. 

Cnnfidi'rahio  intcrrvt  hn^  of  late  tx^cii  iDSDifnlod  in  an  anaMtliclio 
compound  known  tn  the  hydrate  of  chloral.  Clilvral  b  by  no  meana 
n  new  niimlhrtic,  I^iohig  having  diM-ovcrcd  it  in  1AIM ;  but,  lu  Dr.  B. 
W.  RicluinlMin  ^tnlc,  l!i'r  intnidiiction  of  it  into  nKtlicine  i:i  n  fart  of 
thaprcwnt  y«ir,  it«  iiilnxluccr  being  I.iebr^ch,  of  Berlin. 

Tlie  hy<IrHtfl  is  made  from  the  chloral  by  the  simple  addition  of  « 
little  water,  and  on  the  application  of  heat  solidifies  into  a  nhite  crys- 
talline substance. 

The  manner  in  which  hydrate  of  chloml  is  nilmlnUtervd  U  En  solu- 
tion with  water,  cither  by  tint  month  dirertly  into  llic  niomacli,  or  by 
Bubculanpmi*  injcclion.  The  Inwt  i«>lntion  i>  niiide  by  mixing  one  grain 
of  the  hydrate  with  two  of  water.  Dissolvctl  in  an  ckccm  of  water,  the 
taste  is  agre«Able,  with  the  odor  of  a  rtpe  melon.  Tt  is  wiminintcrcd 
to  human  subjects  io  dows  varying  from  twenty-five  to  thirty  gruioR, 
eauJMUg  uncoiuciousnees  to  p(i::i.  nutl  a  profouwl  sleep  lasting  over  sev- 
eral hours.  The  sleep  U  ^v:::!e  and  quiet,  induced  without  distress, 
and  leaving  no  other  symptom  behind  except  nausea,  which  is  occ»- 
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rionall;  experienced  after  recovery.  In  adminUtering  this  agent,  it 
■ppesrs  to  act  more  promptly  when  subcutaneou^ily  injected  thnn  when 
•dmiuistered  directly  by  the  moulh ;  and  a^  chlunil  diswolvetl  in  water 
ia  fliightly  caustic,  it  cannot  be  adniiiiiatered  by  the  mouth  when  there 
are  lesions  of  mucous  membrane  or  ulcerated  tracts  of  intestinal  canal. 
In  administering  hydrate  of  chloral  to  the  human  subject.  Dr.  Richard- 
son states  that  allowance  will  have  to  be  made  not  only  in  relation  to 
size  and  weight,  but  to  obesity  or  leanness,  to  natural  habit  and  actual 
state  of  body  in  respect  to  sensibility. 

Fta.  106. 


Fig.  166  represents  the  full  size  of  a  hypodermic  syringe  with  grad- 
uated rod  and  steel  points. 

Suspension  of  nervous  sensibility,  induced  by  inhaling  the  vapor  of 
the  above-mentioned  agents,  is  general,  cvi-ry  part  of  tlic  Imdy  being 
affected  alike ;  but  partial  or  local  ausestlieuia  may  be  jirocurcd  by 
other  and  less  dangerous  mean?.  Congelation  or  freezing,  first  pro- 
posed and  employed  in  the  Charitd  H<);»iiititl,  Paris,  by  an  infume  of 
M.  Velpeau,  and  subsequently  recommcruh'd  by  Dr.  James  Arnott, 
of  London,  h lis  been  resorted  to  for  several  years,  both  by  .-surgeons 
and  dentist-",  and  practised  to  a  limited  extent,  with  s-ome  success. 
This  may  bo  effected  by  applying  a  mixture  of  |Hmndod  ici^  and  com- 
mon salt,  in  the  proportion  of  twn  or  tlirec  piirtii  of  the  tiirmer  to  one 
of  the  latter,  to  the  part  on  which  the  operation  i*  to  he  performed. 
But  in  the  use  of  this,  care  is  necesy^ary  to  prevpnt  n-doeinir  ilic  tem- 
perature too  much,  as  in  this  onse  loss  of  vilajily  wniilil  lie  occasioned 
by  it.  We  have  heard  of  a  few  cases  in  which  this  has  occurred,  but 
we  believe  it  was  owing,  in  every  iii-ititiicf,  to  ciirelcssni>s><  or  want  of 
judgment  on  the  part  of  tlic  operator  aa  to  the  length  of  time  the 
application  of  the  mixture  should  l>e  continued. 

Several  instruments  have  been  invented  for  iho  niip'iculion  of  the 
freezing  mixture  to  teeth  prepuratory  to  extraclion.  'llic  one  which 
we  consider  best  adapted  for  the  purpose  was  dcsifrticd  by  Dr.  Branch, 
of  Chicago,  111.  It  consists  of  a  hollow  lube  alwrnt  ati  inch  or  a  little 
more  in  diameter,  with  about  five-eighths  of  an  inch  cut  out  at  ono  end 
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OD  i<;ith«r  skIc,  Oiat  it  tony  reailily  lie  placci  over  ti  tuotk  TutfaUil 
RtUR-htol  a  Htic  of  fiaely-prcparei)  niL-mbrnna  lirgv  fitnugb  1«  Md  I 
tiiltl<i-4i])niin(itl  of  tlifl  ruisture,  TV^  titillaw  of  (h«i  IuIm  it  uce«|ii«llif 
a  elcci  Kiro  itpinil  ti[triiig.  JiM  tivtorc  D«iii|;  it.  n  eDlii>.'ii-nl  -{maUlT 
uf  the  frcraiiit;  inixturo  is  put  in  tlic  lube;  the  end  nf  tlic  tuvr  n 
place<l  oTcr  thn  Uiiilh,  when  the  ice  nnrl  salt  am  foraA  up  gruti; 
Brauod  it  b;r  preying  on  tbo  *pring  >t  tW  other  extremii;  nT  ik 
ii»trutar»t.  Twj  tuire*  urc  cmployiil.  nnf  iitniij^lit  for  Wttli  in  t^ 
AUteriur  jiarl  of  th«  mouth,  the  urhiT  lioiit  iii'nr  un«  tin]  tat  the  DMn 
convenient  npp1i«ttion  of  tlie  mixturv  to  it  molnr  tooth. 

TIiv  HUildcn  apj)licittiiia  uf  sucli  iiiletuc  cold  to  a  seiuiUvo  t<Kth,  ff 
to  one  uhiclt  Itsu  not  lust  its  Titalitr,  is  often  prMuclive,  at  firvi,«f 
severe  pain ;  on  this  aonount  taimy  objiwt  tu  thi'  u^  uf  it,  prvEsiri^ 
the  niDiiieRUry  niSferiiig  coniici)nent  U(ion  the  openuioa  of  extnctiM 
than  that  (icfa-Nintii;)]  by  th<!  freezing  mixture.     But  th'-  '-  iwtit 

cxj>CTieDC«(l  in  ita  use  on  doad  i«ptii  i>r  the  mots  uf  i'  ii  lui<n 

lost  their  vitality;  heneo,  the  applicAlion  of  it  h&i  Iwvucb  prori-diuure 
salifractiiry  thnn  to  lirin;;  ter-Lh. 

With  the  vii'H'  of  utivintin);  ihc  nburo  ohjedKHi  to  thi*  dm  of  eoU 
as  an  onxvlht-'lic  a^^^iit,  Meftir?.  Hunie  ainl  Thurnibwnili-,  opttiisiis 
at  the  dUK^vtiun  of  Mr.  Bluiidc-ll,  ileuli.il,  of  Ixuitun.  eoiilriTnl  and 
KHidtriicted  an  iip}«Taluii  by  whieh  ll>c  lfiii|H'niliire  niity  bo  gradually 
dimini.-<he><t;  wiy  fnm  S^',  or  blmnl  Ik-uI.  ih>wa  to  im,nr  any  tc^jiiinj 
degree,  thu*  prpvt-nting  the  puiii  r>iii!<ii|ii('iit  upoD  tlra  FU<)d';a  apjiiica- 
tioo  of  the  frei'iiiifc  ajcwnLt  Tlie  u[i)»nitii9  i*  thiu  dvM'rilwil:  "Tht 
n-ijuirrd  amount  of  wnier  U  eiHilnl  ilowti,  by  mi^im  of  jrv  xim]  sail,  to 
ulxnit  £rro,  in  a  vrw«l  eiiltrd  ihc  refri^-nilor.  To  thin  viwh-I  'a  altaebed 
another,  <-iilh'd  a  groduator,  euutnininc  warm  vnter  nt  aWit  100°,  and 
so  CDriHtnietMl  as  to  allow  tlie  >low  admixture  of  its  voaititiiti  nith  the 
fihilled  vroter  in  tho  refrigerator,  and  thus  produce  ■  gnulually  dimict- 
Ilihing  li-nilnrrnlnre,  for  thn  purpmi-  nf  ]>n'vi-n(ing  enddrn  thix-k  aiiil 
pain  to  tlio  li-v^b,  whieb  a  diroct  npplieniion  of  cidd  would  itirviuibljr 
mujitt.  A  tttho  conveys  thin  graduating  cunvitt  into  a  teriniual  portiim 
ConRtnict<-<1  of  very  fini;  mend>rMne,  which  adapts  il*clf  to  tlio  form  of 
the  guiTDi,  and  wholly  Mirnniiid*  lh<^  tooth  lo  be  withdrawn.  The  fluid 
then  jMitina  a<niy  through  lui  exit  tube.  In  this  matiocr  a  cMutMtl 
rurreiit  of  cold,  at  a  d«icrea»inf;  tcmperitttire,  b  made  to  pa**  over  iho 
pirt,  alKitrudiiij;  therefrom  all  heal,  anil  with  it  tiie  |)OWcr  of  Heeling" 
The  gum  and  alveolar  tuembrauo  beiu^  now  In  a  frown  condition,  mm), 
comwqiien  1 1  r,  devoid  of  sensibility,  Ui«  exLraetiiigiBftniraeot  Uapi4iod 
und  the  tooth  removeiL 

la  itie  early  jiart  of  the  year  I8SS,  Mr.  J,  B,  Fninds.  denttrt,  of 
Pliiludelphiu,  annouoood  ibe  (liwovoiy  of  an  original  method  of  [ov 
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iliuwjt  local  atuestbeHut,  eai<t  to  be  pnnuliarlf  applicable  to  the  extrac- 
li'Mi  iif  t»eili,  whicti  cao&ista  in  pai«iu]{  su  elK'tro-gnivanio  current 
(brougb  the  liwU)  at  tlic  inMOKut  nf  iu  mtinviil.  \  Tlw  digcowry  \na 
tahmilitd  10  ibn  Praiikliii  Itiatituto,  P1i)IniJai|))iift,  und  lh«  cotamilt«o 
CD  wh'im  it  wm  irrt'rnii  for  uxiiiniiiiiliott.  CQUputod  in  part  o  1' <ltflttiat«, 
npurU!(t  &vonibl)'  in  n-gitrd  Ut  (la-  clniim  of  the  inventor.*  Oii6  of 
lb*  mombcn  o[  Uiim  rommU(«w,  \V.  S.  Wilkiosuii,  stales  that  h«  bod 
nxtTact<<d  bplwcitti  l<nir  iui<\  &Vf  biindrud  tt.-«lh,  u]>plying  the  clcclric 
niTTLtit ;  and  tlmt  in  i)iiiriy-(ivv  {xir  cwiU  ot  liiu  attct  it  was  done 
■itboui  pain  lo  his  |KilionL 

T'  -'  <>(|  of  a|i|>l)in|f  it  i*  vary  simple.    One  pole  (the  negative 

ii  {.    .  I  »f  iht!  I'ltti'tni-giilvaiiid  inai'biiiu  i»  nttiu'lied  to  one  oflba 

baniilM  uC  tin'  (itii><|>«  by  taiwt»  uf  n  IlL-xible  conductor,  while  tbe 
nictallio  liao<llf  of  tbn  uLhur  i*  griwpitd  by  tlio  piiticnl;  llic  power  of 
the  nim'iit  liMug  pn'vio(i«ly  tu  tliu  Dpcntiion  grniluatad  by  the  piston 
«rtlii'  foil,  wliili-  the  |)uci>'nt  holiin  tbe  for>*<'iw  in  th«  oihiT  hand.  Tba 
eemnt  sbuuld  only  bt<  >ultii:ii-iitly  |>owcrfiil  lo  Iw  di>lioctJy  fdt.  Th« 
drvuit  tiifiiogb  ibe  toolb  i*  nni  made  niilil  at  tli«  itixtont  ih«  opcralion 
is.  Tlie  c-bwin^  aihI  bmilcing  of  tbe  galvanic  circuit  is  managed 
r  by  the  I'oiit  of  lliv  ujHrriitur  or  by  an  aaristant. 

A  iniall  elcclf<>-;^1vaiiic  battery,  armng«Kl  for  this  purpose,  having 
hva  pinrcd  in  ibe  ol&rr  uf  l)it:  aiilhor,  »nuii  ufti-r  tbu  annouorenicat 
s(  tiiv  diacovpry.  hr  haa  biid  fri-itiicnl  opportunilic*  of  up|)lyin;:  this 
SMt  aicniit  in  ibc  i;Ktni<'ti<iii  of  tn-th.  Tbiu  far,  ulmiit  nine  out  of  ten 
of  ibnte  whu  wmk  pinned  udiIit  its  iiiSiience,  wbilo  uinli-jguing  tbu  Dp«nu* 
tiso,  Bi«un.-<l  him  that  tlivy  DttbiT  xxpi-rii-ncnl  uo  pain  nt  alt,  or  only 
wry  little  —  not  a  Icnlh  [xtrt  of  what  lln-y  hsiJ  cxju-riciii'i-"!  «nd<T  lliv 
•femlion  on  furincr  otTtwinnK.  [ii  alinii^  cvtrry  caM-  in  ubit^b  tbi^  timlh 
nm  gT*»peti,  allowing  ibu  innlmnioot  to  oomc  in  (Njntact  witli  only  tlie 

•  Tl>«  loIlAwlnf  (a  an  oit  ri«t  tr«im  Iba  raport  nrtaetti  lo  aboro :  '*  Tb*  oom- 
pii>  '    (ranih*  nhwrrailon  ai)<l  t-ipfnRi«al  «f  ll*  nitnihcr*,  t)>at  ta 

«  I'.  i>'  ■>«•«>  i>r  MUaclloa  iritli  Ib'a  afparviai,  no  ^^*in  ahiiUvrr  U 

hli  hy  IM>  p*ii'nt. 

"Ti>  <••■  ih'  lUMlioa  wlieikir  Ibc  tKtct  migkit  ii«l  be  Blmply  mcaial,  th«  eir- 
Mtf  was  brolinii  •libniii  ili«  paiinnl  WIus  nwar*  tt  il,  wh«a  tbe  oaaa)  pala  ««t 
nptTivm'"'!.  at>lii>ugb,  la  tko  nma  pattanl.  aeJ  oa  \ht  i«in«  oooatloa,  laath  ba4 
hnn  r>mc>T«4.  whlU  iba  twrr«DI  wat  flowlac,  wlUiMt  oiuiini  fain. 

"In  iha  Iw*  •ucc»*»ful  *•«*,  IliP  lt»ib  war*  brokm  anJ  <l)i>ptu4  below  Iha 
InsI  «r  Uia  (uio.  SB't  lb«  pa'n,  in  n>Ui>*iini;  ih«  (urcrfKi  prD*inu9  to  ilie  <>ain]>U- 
tUa  *r  Ih*  aimili  an>t  ibr  *i<r*pl>ne,  nni  rKnaMrrBblo. 

urh*  H«i<N(lan  prp>liin»<l  tiy  llm  jiuMgu  of  tbt  rarr««t  la  not  palnAil,  11  bniag 
K:  -  fe>>tjttl pfTTfjriiMi  t.)  Ibo  pnilvul-  Tba  oootmiltcf  ltolJ«T«N  itauaa 
-la  t wtihant  lUiinRr.  an<i  D«t  Ukvly  to  ba  followad  bj  any  aaplsaMal 
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tiAge  of  the  ((um,  the  operatioR  app«*rec)  to  bo  paiolea».  or  nnrif  ^ 
But  when  pushed  up  a  considerable  dtstaaoe  between  il  and  iIm  ^^^^T* 
tlte  NutTuriiig  waa  nol  apprwinbly  dimiuUlie<),  the  electric  ciifrenl    •^ 
«uch  caaes  seeoiiiig  to  be  too  much  difTuNil.     It  U  stiit*^!  hy  tltow  mt^^ 
linre  made  the  esperiroeot,  that  Ihis  diSluion  uf  the  eU-cirii:  nm^^^ 
may  bo  prereiiled  by  iiuululing  the  outer  porliou  uf  the  intiruiiuc^^ 
wiih  a  cMliu^  of  |[Uita-i>erchB,  or  hy  jopuimio];.    llie  author  kai  w^^ 
tried  thbejpedieut. 

How  il  191  lliat  the  powai^e  of  an  electric  current  Uirough  a  UxitlT^ 
dliould  prfvi-'iil  jiniii  [iiiir  l>o  espliiioed  bjr8upiM»ing  th>-  f>u1>lli;  fluid 
vxhitusi  thuMuiinihililyof  Uic  nerval  of  the  p«Tt»n>m|>riM-d  in  ihu  u|ici»-— ^ 
tion :  aiid  tbitt  it  doc,  in  a  in:tji>rily  of  gbscs,  ia  attfiatoil  by  many  win 
bftve  been  placed  uudur  ilis  influciira.  It  niny  1>o  oothing  awre  ihaa  a 
nere  eubt^titucion  of  one  senKidon  for  another ;  but  Whether  iu  appb- 
catJoD  will  become  geDcral,  or  its  efficacy  Ds  an  anntibelic  ageat  be 
fh]]y  eetahlisbcd,  renutiiu  for  Tuliire  experience  to  settle. 

The  esporieticQ  of  the  profeflsioa  may  be  briefly  summed  up  ihue: 
In  one-fiunh  the  caspfl  it  relieres  or  npulniliics  llie  prculiar  pain  of 
extraction,  in  one-half  it  ba§  hut  liitic  efU^t-t,  and  in  the  rrnialning 
fotirlh  it  reiy  decidedly  nggmvntea  the  paiu.  It  ban,  bowerer.  Um 
ndvanta^'e  over  cidorofunn  nud  the  IVeeilng  proooi^  of  baing  wttfaout 
any  seriim*  fcquclm. 

Sevcml  ycare  finrf.  Dr.  R.  W.  Itiobardson.  of  London,  introilticeil  ■ 
much  mnreeperdynndcffcctnal  method  of  conflation  than  tlmH-bcron 
dcecribed.  by  taking  advanl.nfre  of  the  intense  cold  occai>ianc<l  by  tha 
rapid  evapornlion  of  elher  tpcnr  when  forced  lbroii];h  one  of  thoifutm* 
mentit  inventeil  for  the  atomiuition  of  Quids. 

"  Ttit!  principle,"  Dr.  KtchardAon  ramarkB,  "«ont[f(a  bi  dirvrtinj;  on 
a  part  of  tbe  body  a  volatile  liquid,  having  a  boiling  point  at  or  U-I<iw 
hlood  heat,  inaMtateof  fineinihdivi!<ionorapray,such>ubdini>ion  bring 
prodtteed  by  llie  action  of  air,  or  other  f;«Beous  Mb«tADe«,  on  lb«  voh* 
tile  liquid  to  be  dii<[ienieil."  "  ^Vhen  the  volnllle  lluid,  dr>petwrd  in  t)i« 
form  of  rtpray,  falld  on  the  htitnan  iHMly,  it  comes  wirh  f<irtv>  into  the 
ni(Mt  minute  contact  with  thn  Hurfaoe  upon  trbirh  it  Uriki-*."  "As 
a  rifinlt  tliere  \*  ragnd  ct'aponitiuu  of  the  volatile  fluid,  am)  m  prcnt  an 
evolution  of  heat  fonv  (ntm  tW  aurfuc«  of  tbe  bo<Iy  «tnick,  thai  tbe 
hhjodraimot  supply  the  e<iiiivntMit  hwa."  "TIm*  part  nin''i-<|iitnlly  dlea 
fiir  the  moment,  and  it  inBcnpildu  as  in  death  ;  but  a*  the  Ti*-o-lrrifo  nf 
the  body  is  nnafl«ct«<),  thu  hlood,  r«  iooo  aa  tbe  vxtcnial  rrdudii]; 
n^ncy  U  withdrawn,  (quickly  ninkcf)  its  way  again  through  the  dead 
pnM«,  and  reetoration  ■«  ininii>dialc."  "The  extreme  npidiiy  of  |. 
actioa  of  thia  deadening  prooeaa  is  the  ciiuae  of  tta  safety." 

Fig.  167  reprafcnls  the  appftratus,  irbiob  oocuieta  of  a  spnj-tui 
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bottle,  and  hAnd-beUownt.  (<»  prwluclng  lucnl  anieitlicala  bjr  uimMic 
Bpray. 
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EXillim-  Ahaolutf  Hhtr  or  rhi^1«iio  may  bo  omploycd,  both  of  which 
chigtily  Eti  I  turn  II  III  hi  I.'.  Somi.-iiri.'firrrlii^.'xiloDuouacmiiiitof  its  m-lion 
■ne  tnuro  iin>m|it  thnii  Ihnt  of  thi-  c(hiT,  whilo  otbe»  conei'lcr  tti« 
'**%irr  more  uf^racabttt  iin<t  vn^ily  coatrollml.  To  pR>du<%  the  local 
'^ v^  Mliutic  cfToct  irilh  lti«M>  iit^mits  in  iIig  Ibrm  of  sfnir  i¥<iiiiKH  ftttm 

^'■■*  *«»  tu  sixty  seoidtU.  Ucf'.re  the  applicatiou  of  llie  (-pmy,  lliu  crowD 
^^  iholoolh  tube  ex  true  ted  and  riucuuh  merabrane  over  the  root  vhould 
^^  nurfftilly  driecl,  otht'r«'iie  a  Him  of  ice  may  be  formed  nhlch  will 
f**>Tr«Bt  Ihi'  full  iriDiifiin'  of  the  tigvnt,  audi  lu  U  •bown  by  ihii  bUni-h- 
'•»|iof  til*-  g«im. 

Utrnl  hli»)i||ftiEn^,  mrh  lu  follows  lancing  of  lh«  giims,  prior  to  the 
*^^{>)ii-iit)tin  of  ihft  f<)imy.  n  niil  to  pnjvrnt  detquaniation. 

A"  ihi-  iiBc  of  aiii»ih<rliriigenl8of  iiiir  ktnil  in  ilit-rxtntclion  of  twth 

**  iiUi-ii(b?r|  with  i n (fin vcni once,  oonrly  always  dolnying  the  operation, 

^o  author  ia  of  o]>iHion  that  thdr  employment,  at  a  goncral  ihinti;, 

*t)nuld  bn  dia|NiRM«)  with.     He  nerer  enccurof.'M  tlieir  u<c,  aixl  nkrHy 

f^uA*  it  neccmory  to  ompbiy  them.   In  the  cose  of  fc(iinl«s  with  a  highly 

tmrroUM  orgatiicnlton,  il  may  now  and  thui  be  ndvijable  to  give  a  tein- 

[Kimry  cnunif^  to  fiiduri'  pain  by  the  wlminiHtnilirin  of  a  t«a«poonnit 

nrbrnnily.     Btit  wc  linvv  fmiiid  bitt  Imuhlu  with  ddicate  feiuulefl  tiinii 

with  ftnlnnrt  nii^n ;  iind  to  the  hitter  wu  certainly  would  never  advi«ie 

ibii  iMci  of  HiiinulantK.     Indi>o<l,  ibo  vxirnction  of  a  tooth  ia  so  Aimplc 

ID  oporatwn,  >old<>in  nviuiriiig  more  ihnn  from  two  lo  five  secomit  for 

il'  1'1'v,  thni  i»i"l  [M^rtonN  iiboiild  nithfr  Mihmit  to  iiDt  iitu-e, 

I-  II  pri>tnii'i<-il  hy  iJi«  application  of  an  iigcut  for  llie  preveu- 

tioB  of  tfa«  monionlAry  yaia  «h!ch  it  occaatotu. 
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PECULIARITIES  in  Ike  Formalion  and  drouth  oj&e  Tetth.~\a 
the  ilcvHiijtincnt  niiii  growlh  of  tli«  \-»riou»  pMrlK  of  tlic  \mA\; 
curiniL*  mil)  intiTi^ting  iinfinuiliist  arc  :u)m<-(im<TX  olntTVi-il ;  hiil  tn  on 
porliiiii  of  it  arn  llifv  more  fivijuciit  iii  \\\v\t  tn:ntrtvxn:p  or  iltvi'T«i6cil 
in  (botr  chjtrnotcr  than  in  lii«  t4^-(h.  Biit  iibcmticHW  iii  thn  romiiuion 
and  growth  of  thc»c  orgnnn  arv,  for  th«  mmi  part,  conliued  to  the 
tedh  of  mcond  doDtition. 

Mr.  Fox  K^VVA  a  drawing;  of  a  tooth  very  niurh  rrsctnhlin;;  the  letter 
B.  The  inal format ioD  was  caused  by  an  nbMrueling  Iciuporary  tuulfa. 
The  auiliar  liad  niso  met  with  seveml  cuamplee  of  teeth  similarty 
defomieil.  and  froin  like  i^ituMtt. 

The  moUn  gf  thn  upjH'r  jaw  »omc4iin«  liave  four  and  even  Gvo 
root*,  and  thmu  of  the  loww,  ihrw,  luid  ocousionally  four.  The  crowns 
of  thr  terlh,  nl>n,  fr<-f|itrtilly  pn.'twnt  d«Tiatigiia  fmm  lh«  natunil  sliape 
oqunllr  striking  and  r*mmrkal>lc. 

This  next  peralUrity  tn  Im  DoUoed  n  that  of  size,  and  in  thia  respect 
tin  tmth  ar«  T«ry  variable  Kven  in  the  Miue  mouth,  the  waut  uf 
rdative  proportion  between  (he  diSerent  elaBsrs  of  teeth  ia  sometiuiei 
quite  coaapiaioiH^  But  examplm  of  this  kiod  arc  cot  very  fre<|ut'jit ; 
for  where  there  ia  an  inrreaae  or  diminiition  in  tlio  him  of  tlic  teeth 
of  one  clnsfi,  there  is  gejtcrally  a  rorretijKinding  change  in  that  of  the 
other. 

Abcrrationti  of  thia  chanuiter  are  probably  dependmt  upon  cnnis 
diathesia  of  the  iji^ieral  ityKtem,  whereby  the  I«oth,  duri»E^  the  earlier 
tAafifift  of  tlM-ir  riiniiatioQ,  are  mpplied  with  au  exctttivo  or  dimini^ed 
quantity  of  nnlrimmt. 

^nto  very  rcmarkuhlc  dpi,-iatians  have  been  known  to  talce  place  in 
the  growth  of  the  t««th.  Tlio  most  singular  cose  on  record  w  lltat 
relatnd  by  Albin»«.  "  Two  teeth,"  wys  he, "  between  the  none  soil  tlie 
orbiiN  of  thfi  eye,  otw  on  the  right  udo  and  the  other  on  the  leA.  wer« 
inc.lo(>ed  in  the  roots  of  those  proccnca  that  extend  from  the  maxillary 
b'jnm  to  the  eminence  of  tlie  noee.  They  were  large,  remarkably 
tliick.  and  bo  very  like  ihc  canine;  that  they  seemed  to  be  tluse  l«ctfa, 
which  liad  not  before  apgieared:  but  the  canines  themselres  were  al«g 
present,  raor«  than  umally  small  and  short,  and  (^aoed  in  their  prti))er 
Bocketa.    The  former,  therefore,  appear  to  have  beeD  new  cantoc% 
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■ch  luwl  not  jWDetmtwl  tlieir  nockels,  liecause  ihej  were  nittiutcd 

lim'  tbvM  MUiiO  k«^t)i  nrc  tt^iiiilly  Mlkavrveil  to  lie  in  cliililren.     Uut 

'tiut  ia  itill  luoro  rL-tuiirkit)ii>;,  itmir  pojiiu  nrre 'liri-ctdl  luwunl  lb« 

fat,  u  if  lli^  wvro  tlio  u«w  uyfiUvth  iiivcrtocL     And  ibey  won  nlw> 

■  Jiinti    '  lltf^y  wore,  niutrarjr  U>  vrlmi  usuully  tia|ipc(»,conv«x 

Flht-  _  :  iiml  robPAVo  on  llic  nnt^riur."     A  caw  of  n  fonicvhat 

itnilnr  <;linr»ci<)r  w  luriitiDUivl  by  Mr.  .lobu  Huiiirr. 

'Hip  fulloning  ciiw;  w  in  tliC  words  of  Mr.  G.  Wait  ^  '*  AVbilc  I  wu 

fme^M-uiini;  my  miiilnniiail  rtuilim.  I  wu  Mruck  nilh  the  Hppcamnc« 

(fa  (.■iM[>i'1  i<f  llio  upjH^^r  jaw;  it  wu  iihori.  nmi  n[i|i<-arc-<I  as  if  ihpbody 

>f  ihe  Ufitb  was  in  th«  jaw,  niid  tluit  it  Hue  the  li|i  of  tli«  root  tliat 

imkeiited  itwlf.     Upuii  flirllier  txaintnatiuii  I  fuutij  this  verified,  aud 

tr  ibr  oraniiim  ami  lower  jaw  wi?r<^  jiroporiy  niacernivd  and  di>aiiMd, 

dind  (tnt-  i>f  Ihd  lower  lii(.-UH['i'lrt  in  llic  iame  poeiitian." 

Till*  AUthw  Ran  nmdily  imngiiM  tlial  a  cusjiid  of  tho  upper  jaw 

I  mi<;1il,  wtiili*  !>i  n  rudiim-ntary  Hlnt«,  by  mdic  fiil^-  or  unniiliinil  itttiu'h' 

I  TiMriit  rif  till-  <ti-nlnl  Mir,  Imi  m  nltcfwl  in  its  i>u^ilii>n  as  hi  piiw  up,  iii  its 

I  ^riiwth,  lN)t»tr«n  tht'  ncMf  and  iirliiL     But  ibat  tlic  crown,  alter  Imving 

Im-a  lliiw  t(in»il  nmnd  in  ibe  i-irkul,  Hhnuld  n^nain  i>uitionnry,  wliile 

,  tUn  root  pniwl  down  iind  n]i|>cni><<l  utit^iido  of  Ihc  gum,  t*  a  most  ei(m> 

'  onliiinn'  nmi  n-ninrkiOdif  anoinaliHni.     In  the  fnnuer  invtanec,  the 

tooth   ini(;ht  still  continue  to  ilorivo  tlio  mitrinicnt  Dccesury  for  iU 

' 'vitality  frnm  tlie  denial  vemela;  but  in  Ibe  hitter  case,  it  eould  not  be 

>  in'iiriMheil  withiiil  difBcnlty,  IxranBQ  the  n[iox  of  tho  root,  the  iilaee 

i-rr  the  vraM-U  and  niTvea  enter,  was  entirely  otitKide  of  the  gum. 

TiH'  following  bone  nf  tlie  Rerernl  east»  of  deviation  in  tho  gmwib  of 

l^l^t  have  *>omf<  undi^r  the  autbor'a  ohferration  :  Iiit840,bc 

••■'\  to  fxtrnn  ■  loiilh  for  a  lady  of  Bidliiuoro.  nnder  tbe 

following  cirvum'tances.    Sim  hiid,  for  a  time,  exjM'rienceil  n  great  deal 

ofpnin  in  hempjior  jnw.and  xupptimil  it  to  originnlv  frwii  Ibc  fcuoud 

molnr  of  the  n;iht  fido.  but  whirh  wn*  perfwtly  "ound.    Meanwhile  her 

jfiMieriil  health  bcramc  impnirfd,  imd  licr  altcndins  physician,  thinking 

that  tbe  local  irnratioD  might  hiivo  contribaiH  to  her  debility,  advi!»ed 

th«  vxlniclion  of  the  looih.    On  removini;  it,  the  cause  of  the  pain  at 

|i'      '  til.     Tlie  dens  Mipientiw.  whieh  had  not  hitherto 

v>Tfyl  with  i(»  rooU  cx(endin);  back  lo  the  iitmu.^ 

TTfRc  of  the  Bn|;)e  of  Ihe  jaw,  while  ita  grinding  fiirfaee  bsd  hL-i'n  In 

rmirnri  with  ihu  potteriur  surfara  of  the  crown  and  neck  of  the  toulh 

juM  i-xiracti.vl.    On  ibv  removal  of  Iht^  wii>dom  tooih,  (he  pain  euucd. 

A'fitit  the  middle  of  Deoeniber,  1849.  a  yotilh  aged  sixteen  applied 

to  ihi-  nulhor  to  eilract  a  right  mperinr  bieuspid,  which,  be  said,  irtu 

ulMmted  nt  the  root.    Oo  examining  bis  mouth,  be  discovered  only 

oau  hli-u'pid,  but  above  mud  between  xhc  rout  of  this  and  thai  of  th« 
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Rnt  mnlnr,  ho  oWn'oi)  a  email  &tuloiis  openinj;.  On  intitduna;  t 
nnall  [trolxi,  !t  inimitliiilcly  cAmu  in  coutact  with  tbo  crown  i>f  iluth 
looking  towAnl  tliu  malar  procee;  or  the  au|>eriur  maxUUry,  «lk!i,<a 
iMCtniiMinn,  {troved  to  be  lh«  eecoiid  bicuspid. 

The  miilhor  has  id  hix  poastsBioii  several  tnnliir  ami  tticnsfiJ  inc^ 
which  have  itniitll  nmle^  iijion  their  ncck«,  covcn-d  with  enaatl:  tit^ 
lhrn>  is  »  jnw  in  the  miueum  uf  the  Ualtimore  Deutal  Collv^  uliitlk 
hu  live  teeth  prt«euliii}j  thia  anomaly. 

The  author  has  two  t«ech  in  hin  ]>u--<H(^inD  of  mrwt  lingular  iha(A 
preeeut«[|  to  him  by  his  l>r(>thi''r,  the  late  Dr.  Jului  Harrio.    Tlirr  nr*^ 
extracted  in  July,  1S2'2,  from  ihv  right  vid?  of  ihn  upper  Jan  i>r  * 
young  geutleinaii,  ninetoiMi  ynnn  of  agt^  by  itie  name  uf  Ctnttur*^ 
They  oouupicd  tlw  plow  of  the  fir»t  mid  wicund  bicwpiijo,  and  tin"  •' 
crowuii  are  ulmo»t  wholly  iuibtdtU-d  io  lauellatcd  deutiiw.  thai  -t"^  ^ 
hav«  i-onittituu><l  Ihttir  root»,  but  wliich  un  Mitirrly  wiiiting.    ■!  ''^ 

frora  lliirir  apjH-iiriiiioc,  on«  wonhl  \k  incliiml  to  ruji^him  lliot  Uic— 
BOO  failing  to  i-ontnict,  thvj  remained  ctaliimnry  in  Utcir  aocktt^  ou-^* 
09  the  hose  of  the  pulps  elongated,  they  cam*  in  euntsct  vrith  the  ht—   ^ 
torn  of  the  alvculi,  and  were  caused  to  hulge  out  and  to  b«  teflncb^  ■"^"^ 
u]Kin  their  cruwii&,  to  Ibe  enoinel  of  rrbich,  nearly  to  ilwir  grinding' ^  J 
surfaces,  lliey  aro  jtorferlty  united.     For  aome  time  previously  Io  tli^         j 
exIraHion  uf  tlii'^Mi  tcetb,  l)ii-r  had  Ix'cn  pmductire  of  conndrrahl 
irrilalinn  and  pain  in  tho  guum  and  jaw,  and  it  irn*  for  iho  n-ltrf  oi 
th<-  HuflirHiig  whirh  tli«ir  prwunra  induciol  that  ihfy  wcrv  nfnioTvd. 

i^incv  the  puhliuation  of  th«  eocond  trillion  of  Ihij  work,  the  author 
liM  aeon  n  etill  iDore  rentarkulile  ilevialton  in  the  growth  of  a  tootk. 
If  is  in  the  up|>er  jnw  of  an  adult  »kull  in  the  Miiit4>um  of  the  Baltimor* 
Denial  C»ileKe.  The  natural  teeth  are  nil  will  furnivd.  and  regularly 
arranged  in  the  alveolar  border,  but  bL-twM>n  tha  exlrciDitica  of  ih« 
rootfl  of  the  Huperinrccnlral  incisons  in  ihv  RulMtanci;  of  ibi*  jaw,  tht-ra 
is  a  su|)orni)tnerary  tooth,  theerowii  of  which  look*  njivanl  iu«ard  tba 
crest  of  tho  noaal  platea  of  llie  two  Itone*.  The  wlu>lu  tooth  is  nliout 
one  inch  in  l<-ngth,  and  the  apex  of  the  crown  is  nearly  on  a  level  with 
the  tl'inr  of  the  nnyal  cariliM,  Tfaerw  i.i  ahui  in  the  miueoiu  of  ihb 
in>>tiintii>n  a  central  incimir  of  tlie  upfxT  jaw,  with  tbe  root  bent  upon, 
and  in  contact  with,  the  labial  Hurfai-e  i>f  tlie  rmirn. 

OaieotM  Union  of  thf  Ttfih.  —  Incloaed  itt  onch  tooth  ia  in  a  dirilncl 
Mc,  and  M!|Mrali-*l  on  either  *>!de  by  n  bony  partition,  from  tbe  adjoin- 
ill);  leelh,  nnlil  alWr  the  completion  of  lliefnrmalion  of  tbe  eiuiiDtl.  It 
'»  diflicult  to  conceive  how  owooiw  union  cnutd  Uke  plaee  bet««efi  two 
of  lh««c  organii.  and,  we  confot■^  that  until  we  oi-tnally  witnn-srd  an 
oxaniple  of  it,  whieh  wc  diil  for  tli«  tint  lime  in  11^,  we  were  iucliued 
<]»  doubt  tho  puHibilily  of  ttucfa  au  occurrence. 
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Piiring  n  vUil  u  lb«  city  of  Kiv)iiiKiad,  Vu.,  ia  April  of  (he  above 
niiT)ti<ini->l  yi-nr.  w«  liml  »n  opportimiiy  of  MeiDg  two  cmbm.  die  cou- 
&i!iU-il  111  Uiu  tiiiioit  uf  thi^  crowiu  i>f  titv  cvutral  inciiont  of  tlic  u[)i>«r 
jnw,  Uio  )»IntinD  euriiioo  of  wlticti  |>i«e»ml  tht;  Bppeomticc  of  oat) 
liniaJ  tfMiLli,  wltile  aiibrriorly  tlii-y  bad  chu  MoiblaiK-C  nf  two  uvih: 
LJie  iilii^r  t-oM-  codiUU'il  ill  tbu  uiiioii  uf  tlio  right  oeulnU  ituil  tatcrAl 
inHsure  of  llie  lowurjaw. 

A  |tr<ilii»ii(iiul  fri«iiil  in  Virgin'm  infonnol  tltc  niitltor,  in  a  c^iiTPna- 
cion  witna  yenra  sti>c«,  iltat  bu  bad  lUvt  willi  ii  aum  of  unHMiia  anion 
lM-twr«u  a  st-coiiil  bi>ii>i|ii(l  iiml  drsL  iii»liir  <•■'  tliu  lowvr  jnvr,  whit'b  wu 
n<i  iial)>ati)«  tliat  ibero  I'-ittlil  have  buvii  iiu  ilvulrl  uf  iu  fxinU-iK'e. 

Mr.  Pox  hu  given  Ui«ilrawiiigsof  four  noiM,  tbrnriginnUof  wbivb, 

(u  Mr.  Iti'll  lella  u.t,  are  rlili  to  iie  teoa  in  tbo  niuaiiim  uf  Guy's  Iliiepi- 

Lai.     Mr.  U.  olito  informi>  u»  tbsL  he  has  eoL'n  four  other  txaiDplcii. 

Dr.  Ku(N:k<.'riHiiltii)tlicaIwiili  ri.>^nl  to  theexiMteocoof  owcoua  union 

th.  ami  uUTibutt!^  to  lhu!>«  who  a^iTl  thiit  Ibey  have  met  witli 

it,  "  A  VK'itk  <TL-<liiliiy,  a  love  of  llie  marvoUuua,  or  a  datln  to 

itiij'rx^L-  up^i  (be  worlil." 

(Jiuioa  of  lhi«  M>r1>  it  is  true,  aro  of  rare  ocrurrencc,  and  a  couiwc- 
tioD  of  ttie  roots  of  two  tcelh,  by  an  ■nter^'«'ning  portion  of  th^-  ulvo- 
obu,  in  rm^  easily  niuiakon  fur  oEMs>ua  onion  of  Uk*  r<H)t»  ihiinswlvM. 
A.  fuK  yeara  aiiicc,  in  extriu'ting  a  «i'ooui)  mohir  of  the  u{ij»'r  jaw,  tka 
author  broujtbl  tli«  dena  sapieoliw  along  with  it.  A(  fint  h«  (bought 
lb»ni  wnA  iiiM^viis  tiiiionof  the  ri>oIa,  but  Ujiun  c'l»«e  exniii'ioulini)  found 
a  very  ihin  |>orli<in  uf  tlie  alveolar  wall  betwoc^n,  Ui  wbkh  llicir  root« 
wnt  firmly  nuacbud.  tiueb  a  caso  aa  tbu  iroulJ,  in  many  iustanoee, 
Ik  H't  doKD  oji  an  cxaniplo  of  (>*ikou.i  union. 

It  M  i-noy  to  luicuiiiit  lor  a  Ituiu  mitufir  uf  thii  kind,  by  HUppoeiog  a 
previoua  union  of  tliu  pulp  uf  the  luo  tctth.  But  from  tjie  order  in 
«hi<:h  the  eruption  of  the  tMilti  u  olRx't<Ml,  Mine  clanacit  appeariug 
U>ng  belora  olhert,  it  Nould,  oil  tliU  tujipoution,  m-ern  tliat  it  could 
rinly  nii-ur  belw«?a  thu  txntral  tnci^rs.  It  i»  not.  boirevcr,  ibiii  lim> 
Urd:  the  cvnlml  aii<l  bitital  incUorv,  thu  l>icu«pid«,  And  tbu  niulani 
are  soinoumM  united. 

An  KMootia  union  of  the  loclh  i»,  forloiialely,  of  rare  occiirrcmre;  if 
it  weri'  otherwise,  it  would  Im-  produclivo  •>f  mnny  act^idcnle  in  thu  CX- 
inclion  of  teeth.  Apart  from  (bis  consideratioo,  it  can  be  of  but 
tittle  im[>ortanee  either  to  tho  practitioner  or  to  the  phyeioloj^iiiU 

Sinnt  the  puMit-ation  of  the  6ret  e<lit(on  of  (bis  work,  a  noinlter  of 
n*4«  of  tubeoud  union  of  the  teoth  have  fallen  under  the  olMLrvalioii 
of  tba  author,  aud  tl»ere  are  now  many  s]»ei.-iuieuB  in  tlie  anatomical 
nitlactiou  of  the  Baltiimire  College  of  Dental  Surgery.  Among  thum 
■n  a  number  of  uamplw  of  o«eoiu  uuion  of  die  temporary  tooth. 
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Supemuaurarif  TVrfA.  —  The  devolopmeDl  ofeupcrnninorarT  Weth  U 
usually  vonfined  to  theauteriur  pariut'ihe  mouth,  anj  more  freqiietiil5 
to  (b<-  uj>pcr  ihaii  to  the  lower  jaw.  Th«f  M>iue4iiii«e,  however,  apjiear 
iu>  Uir  liack  as  the  (tonteti  sapieudie,  and  lliid-ua  aavs  be  luw  aetm 
thiiii  Inrhind  (heu!  ti.>«th.  NVu  have  DOir  iu  our  aiiatomkal  cullcdiun, 
two  yupeniuinerBry  ti-ulh  tliul  werv  extracted,  oue  from  behind  tuid 
thi^  othi^r  ul  thn  ^idi;  of  on«  of  l\w.  upgit-r  wiMlom  teetlk.* 

TIk'  tTwwM  of  nujiiTnuitifmry  tet^lh  wliitii  appear  in  tlio  anterior 
port  of  Ihc  mouth  arc  usiiallv  «!'  ii  conionl  xhnpi;,  und  for  the  taiKl  pan 
situated  between  tlie  cphitmI  inciitoiv ;  ihvj  usually  have  short,  kuuiiy 
rooLt ;  KOmetiotes,  however,  they  bear  so  xtrong  a  rceembUui-e  to  llie 
other  leetfa  thai  it  li  difficult  to  dutiu(;uidh  the  one  from  ilic  other. 
We  oiioc  saw  two  lateral  in<!i4i>n  hi  tin-,  luwiu-  jaw,  bolli  of  whivfa  were 
so  wrll  arranged,  ainl  iK-rfi-clIy  formed,  that  it  vat  impossible  to  de>- 
terming  whirb  of  ibc  two  ou^^ht  tu  bo  conjiidi'^rcd  m  the  «upemumcniry. 
Mr.  Jkll  tncntiom  a  caee  in  which  there  werv  five  lower  iui'Uun,  all 
of  which  were  vrell  formed  sod  regularly  arraugKL  Thu  author  hxa 
mvl  with  HL-veral  exumjilei  tn  whiHi  tiu)KTiiuiui--rary  tM'th  iu  tUv  lower 
jaw  Ml  climely  rvMiithli:^!  the  nuitiral  incinoRt  tluil  ih>  difH^rrvnci;  could 
be  di#«-rnett  bviwocn  llie ni.  He  htt.i  al»<>  hoto  cxampW  uf  three  lateral 
incisoni  ill  tlio  up{H<r  jaw  where  it  wiw  impowiblo  to  detenniDe  which 
waa  the  snpemumomry. 

Supernuraorar}'  cuBpidn  rarely  if  ever  owur,  but  »npemumcrary 
bicuKpiib  are  necaiioiinllynH-t  with.  DL-laham?  Kty«  he  hiwMMn  thnm; 
lUid  we  have  mrt  with  ihivc  exnmplret  of  the  Hort;  in  each  of  tb«n 
inntancw  the  loeth  were  very  ftouI),  not  being  more  than  one-foarth  as 
large  ax  tUv  natural  bicuspids,  with  oval  crownii,  aud  plar«d  partly  on 
the  outMdo  of  the  circle,  and  partly  between  the  bieuxpidit.  We  ex- 
iracted  one  of  them,  and  hare  it  .-lill  in  our  piiwwwioii.  Ii»  rout  is 
short,  round,  and  ucarlyaa  thick  at  ito  extnrmity  i\^  ll  iir  at  ihn  mrk  of 
the  tooth. 

Tlie  superViiimerary  teeth  that  appear  Airtlier  luick  tliau  the  hious- 
pMs,  though  much  smaller,  bear  a  slmng  rvswrnblanee  to  the  d<-nte« 
mpienliie. 

Supernumerary  twlh,  although  generally  imperfect  in  their  fl.rma- 
tion,  are  le*8  liable  than  other  teeth  to  decay.  Tlii*  may  be  attrilmt- 
able  to  tbe  fant  (hat  they  are  harder,  and,  eniuwiuenlly,  nd  «)  »ii9- 
ceptiblt!  to  the  action  of  the  causes  that  produce  the  di*ea.'«c. 

Altlioitgh  iheoocurrrnce  of  supernnmerary  teeth  ran^ly  dixtnrlK  ihu 
armiip'ment  of  the  others,  iheir  presence  iit  tmnietimiw  pnKluclivr  of 
tli«  wiir.1  k!ii<l  of  irregularity ;  and  even  when  they  do  not  have  thu 

*  Tbno  (Mtli  «er«  r«ni«Ttil  !>/  Dr.ClMWntiig,  deaitM,  of  FT«4niek«btiTK.  T« 
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eflect,  they  impaii  the  beauty  of  the  mouth,  and,  for  thia  reiwon,  should 
be  extracted  ua  soon  as  their  crowns  have  completely  emerged  from 
the  gums. 

To  the  practitioner  of  dental  Bui^ry,  the  occurrence  of  supernu- 
merary teeth  is  interesting,  only  in  so  far  as  it  aifccta  the  beauty  of 
the  mouth  and  the  relationship  which  the  teeth  of  the  upper  jnw 
sustaiu  to  those  of  the  lower ;  but  to  the  physiologist  it  involves  the 
question,  what  determines  their  development  T  In  propounding  this 
interrogatory,  however,  it  is  not  our  intention  to  enter  upon  its  dis- 
cussion in  this  place,  as  it  forms  no  part  of  the  design  of  the  present 
treatise. 

Hard  Dentition. — That  nature  sometimes  makes  an  effort  to  produce 
a  third  set  of  teeth  is  a  fact  which,  however  much  it  may  be  di.iputed, 
ia  now  so  well  established,  that  no  room  is  left  for  cavil  or  douht. 

The  following  interesting  particulars  are  taken  from  "  Good's  Study 
of  Medicine :" 

"  We  sometimes,  though  rarely,  meet  with  playful  attempts  on  the 
part  of  nature  to  reproduce  teeth  at  a  very  late  period  of  life,  and 
after  the  permanent  teeth  have  been  lost  by  accident  or  by  natural 
decay. 

"This  most  commonly  takes  place  between  the  sixty-third  and 
eighty-first  year,  or  the  interval  which  fills  up  the  two  grand  climac- 
teric years  of  the  Greek  physiolt^ist ;  at  which  period  the  constitution 
appears  occasionally  to  make  an  effort  to  repair  other  defects  than  lost 
teelh.     .     .     . 

"For  thi-  mast  part,  the  teeth,  in  this  case,  shoot  forth  irregitlnrly, 
few  in  number,  and  without  proper  roots,  and,  even  where  roots  are 
produced,  without  a  renewal  of  sockets.  Hence,  they  are  often  loose, 
and  freijuently  more  injurious  than  useful,  by  inlorferiiig  with  the 
uniform  line  of  indurated  and  callous  gums,  which,  fur  many  years 
perhaps,  had  been  employed  as  a  sub^^titute  for  the  teuth.  A  case  of 
this  kind  is  related  by  Dr.  Bist^ct,  of  Kiiayton,  in  wliich  tlie  patit'iit,  a 
female  in  her  ninety-eighth  year,  cut  twelve  molar  teeth,  mostly  in  the 
lower  jaw,  four  of  which  were  thrown  out  soon  afterward,  while  the 
rest,  at  the  lime  of  examination,  were  found  more  or  lows  loose. 

■'In  one  instance,  thougli  not  in  more  than  one,  Mr.  Iluiilor  wit- 
nessed the  reproduction  of  a  complete  set  in  botli  jaws  appari'iifly  with 
a  renewal  of  their  sockets.  '  From  which  circumi'taneo,'  I'nvw  lie, '  and 
another  that  sometimes  happens  to  women  of  this  age,  it  would  appear 
that  there  is  some  efliirt  in  nature  to  renew  the  boily  at  tliat  time.' 

"Tlie  author  of  thia  work  once  attended  a  lady  in  tJie  counlrv,  who 
cut  several  straggling  teeth  at  the  age  of  seventy-four  ;  and,  at  the 
Bame  time  recovered  such  an  acuteuesa  of  vision,  as  to  throw  away  her 
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sprataclm,  whiub  8h«  had  made  u.tc  of  fvr  tnorc  than  twciit;r  jrcan>,  mm] 
to  bn  able  to  n»i\  willi  cusn  the  tmitllt^t  [trint  uf  (be  ncw»]»>|i«ra.  In 
anothi^r  mukc,  thnt  oi-curn-il  to  him,  ii  lattv  of  mtrciitv-six,  motber  to 
the  late  Ueon'  Hughot  Ervii,  iiriiit<:r  or  the  jouniaU  of  the  lloam  of 
Coiniaonii,  cut  twi>  niolani,  uiid  at  thusaiac  tiiu«-  completely  recovered 
her  hearing,  un<^r  haviii);  for  Komc  yc4int  lipcii  ao  Hcnf  as  to  be  obliged 
Id  fiiO  the  eIap|H-r  of  a  xmiill  liaml-hvll,  which  wm  always  kept  by  her, 
ill  oniiT  to  drNirniinc  whi-tiicr  it  niiig  or  itut. 

*'Thv  Gcrnuiu  Ephemvridcgt  coiiUlin  numerouB  examples  of  the  kamc 
kind;  in mineof which  teeth  wen.'. produced  attfaead\'aiieedsgeDfDinr> 
ty,  a  buiidn?J,  and  even  a  liuiiilrcd  aud  twefliy  yeara.  Odc  of  the  uoFt 
fliuj^ular  in»iaii«G8  oa  record  is  that  gircn  by  Dr.  HIade,  wbi<!h  occunrod 
to  his  father,  who,  at  the  agB  of  seven ty-llve,  reproduix-d  un  incisor, 
lost  twi-iily-five  years  before,  no  that,  at  ei^dity,  be  bad  ht-rvby  a  perfe<ct 
low  of  lei-th  ill  tmth  jawx.  At  t'i^hty-lwo,  ibey  all  <lrop{Kid  out  suo- 
nwivi-ly  ;  two  yi-iiri  uflurward,  th(-y  were  all  iucceftiiTi'ly  rvnuwed,  k> 
tltnt  »t  cighty-fiirv  Itu  hod  ouoe  more  ao  entire  mst.  His  hair,  at  the 
flWQC  limv,  chiin^^l  from  a  whilr  to  a  ilark  hti« ;  aod  Iti*  cormilution 
seemed,  in  tfomv  ilcgrec,  mnm  hmllhy  and  vigorouif.  lie  died  emldeuly 
at  the  age  of  ninety  or  u  hundred. 

"^inetimos  these  teeth  arc  produced  with  woiHlerRil  rapiility ;  lint  in 
such  caiKiiwilh  veryjereat  pain,  from  the  rallf^ily  of  the  jfuinv  through 
which  (bey  have  to  liircw  tbeio»eIv^«.  Ulic  Ediiiburjih  Mt-ilical  Coia- 
DMtntnrii?!  nupply  ua  witJi  an  iiwiaiioe  of  thin  kiud.  The  individual  waa 
in  hix  xixty-finit  year,  and  altiifjelher  toothltw.  At  t}iU  lime,  hia  j^ou 
at)d  jnw-boneH  became  {Minful,aud  l)w  [>aiii  u-a«at  hMiglhcxemciAtiug, 
But  within  the  iipaca  of  twviity-oiiv  day*  from  itrt  com mcti cement,  both 
>aws  wen  funiixhod  witli  a  mvt  u^  nf  teeth,  complete  in  number." 

A  late  physir-inn  of  Rsltiinore  informed  the  author,  in  IS  ^8.  that  aa 
example  of  itiirii  dentition  had  come  under  h!<«  own  ob^rvalion.  The 
nibject,  a  female,  at  the  age  of  sixty,  he  assured  him,  erupmlan  entire 
act  in  each  jaw. 

Tlie  followiiijc  extract  of  a  letter  from  a  profiwional  friend.*  dfi- 
ecrilnw  ani<tb<!r  very  tntfrcftinf^  aaw  : 

"I  have  jiiTl  !>ern  a  csbc  uf  third  dentition.  The  subject  of  tbis 
'playful  freak  of  miturc,'  a:<  Dr. Gooi]  styles  it,  isagenllcmau  nviding 
iulbenei^'hiiorhoodof  Coli'man'*  Mill, Caroline  CViflnty,  Virginia.  He 
is  DOW  in  hi»  wventy -eighth  year,  and,  as  bo  playfully  remarks,  'is 
just  catting  bin  t«eth.'  Tlier«  are  eleven  out,  6ve  in  the  npjier  and 
six  in  tJie  lower  jaw.  Those  in  tJie  iip]wr  jaw  are  two  eeutral  tncison, 
one  Uteral  and  lw<i  bicti^pids,  on  the  ri^hi  Mide.  Ttiose  in  the  lower  are 
tbe  fuur  incifiorv,  one  cuspid  aud  one  molar.    Their  ap|)e*r»»ec  is  that 

*  Dr.  J.  D.  HcOsb*. 
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of  Ikiiio.  extrcmel}'  rough,  wiiliuitt  Huy  coating  or  enBBHi),  and  of  s 
difif^T  liniwi)  rtilur." 

Ttvd  issiM  lumttwliiil  liko  tbo  fyregptng  hare  come  uiiiIm-  tlio 
Mitthnr's  nltMrrntioa.  TIi«  Mibjmi  of  the  6m  wu  a  ehnLtitiikcr.  Mr. 
M.,  (if  DalUiiioTi*.  who  vru|>t>il  n  tituml  inctMir  aixl  cu-<)>i<l  nt  (In-  n^ 
of  thirty.  Tmi  yi-nri  hfl>iri;  llttx  til»i>,  ho  littii  Irvh  ha'Uy  hiliviilrj, 
aitd.  In  (t>ttMi|iiHK-i\  loMi  liiur  uppvr  iiictHiis  anil  one  viiviiicl.  Tlic 
nlvrtili  of  (liuM  (<;iMh  uxruliutotl,  aii<l,  nt  the  Itioe  he  firet  mn  liini,  wvni 
«attn4y  <]iiIiu:1mh]  fruiii  tin-  jnw,  bik)  burely  re(aiu»)  in  thi-  aiuutli  by 
Uirir  u<lli<-AtoH  to  till-  giiiiM,  On  removinc  ibciii,  he  fimnil  twit  white 
Umy  )ir<)(ub(>nuici-«.  whii-h,  ou  uxniiiiuuliun,  [iruvcJ  to  b«  tlio  emwDa 
of  an  inciwHT  snd  cnspiil.  They  wt^rc  |ierr<.-uily  furmod,  nud  thuiigli 
mitch  i«hi>r((.-r  ihun  the  other  t«etli,  yet  up  to  l$4d,  tliuy  rvumioetl 
qniicr  ftnu  in  ihu  Jnw. 

Thi!  •'ul^*>i.-t  of  the  utlwT  cam  wiu>  a  liidy,  rettidinj;  near  Fnyli.'ricka- 
liurtr,  V'ir>;iii!ii,  who  pntpunl  ttiur  n;;la  LViitml  tiii;iion  of  the  ii)iprr 
jaw  ■iien-Miiviily.  One  of  her  lempornry  lei'tb,  iu  the  fin-t  innlauoe, 
kad  hn>»  iiermittw)  Iu  nniain  too  Inng  in  lk«  mouth,  nitd  a  [i<.Tniiiiient 
cvuinil  iiiiiiuir,  iu  i-iiii?i-(|iietira,  cunio  out  in  front  of  the  d-'iilul  nrob. 
To  remi-^ly  thii  ilrririiiity,  the  dmduoun  incioor  wiks  ad't Hunie  delay, 
rnninveil ;  und,  abmii  two  yexn  id\«r,  iJie  pernuiiH-nt  tooth,  not  having 
CnlWti  luu-k  inio  it*  ]>ni|j«r  ptacN>,  «t»  alto  oxtretftcd,  AiunUi-^mo 
jirao  biiviiig  rlapMv),  nnotltcr  tiMiih  mmo  out  in  the  Hime  plarN]  4wln 
tt''  r,  uini,  for  viiiiilnr  r<-ae(>n»,  nan  alM>  rem'>VMl.    To  tbo 

AM I  the  lady  and  hi.^  fritnidx,  a  fourth  itici^^or  made  ita 

at>pon'»in'  <»  tlio  *unM)  idace  two  ycara  and  a  Imlf  al)er  the  fxtrae- 

ti '  i'  iJiuif'Ul  ti^olh.     Whi'n  it  had  been  out  ntiout  cigh- 

t-  ■  l>i>r  yra*  calleil  in  by  the  lady,  who  wini)t4l  him,  if 

p<Miiiblu,  to  udjiisl  it.  Finding  thni  it  vnild  not  Ite  br>Hi)(ht  within  tliB 
dimtal  cirrlu,  he  advbe<l  her  Ut  havo  It  cxtmHcd,  and  an  nrlilicial 
(Htih  pUceil  in  the  i>r»)>c-f  {tlnee  in  tho  arch. 

_  In  thii  *H'i'in<l  niinibiT  of  thei-i^hdi  vobintc  of  llie  Amrric-An  .Tour- 
nal  of  IX-titnl  ScieMiv,  tbK  hlMory  »f  a  c»m  of  four  eurL'ai£ive  deuti- 
lionn  of  ibti  ui>|H'r  <<ciitnil  inoiitiin>  ix  eivcn.* 

tl  IN  mid  that  ihn  i-lliirtt  iiiadn  by  nature  for  the  prodiu-lion  of  a 
thin)  rompletu  w>(  of  ti^-th  an<  ■»  {treat  that  they  exhaual  the  retuain- 
hig  pnecgiM  of  ibn  ayitent,  and,  us  a  cautwjucace,  that  occurrenvca  of 
til'  :n'rally  wiun  lidhiwnl  hy  dcalb. 

'  -  nit  aware  tiiat  any  attempt  has  ever  Nvn  made  to 
I'lplaui  thu  manner  of  the  oriiciii  and  fiirinatioii  of  the  teftli  id'  third 
doutitina.     The  rudimetits  of  tbo  l^th  of  fint  and  aeeond  deiitilioa 

•  Dr.  W.  fl.  DwiadlA. 
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origlnste  fWtm  mucous  membraDi>,wliilutho«c  of  third  ctcntUion  would 
scein  l»  lie  tli«  |>to(1u4;i  of  pvfivKtrail  tif^iii;  or  bone. 

Ill  (ilNiliutce  to  wliat  Inn  of  develop  mental  aualomjr  are  the  t««lh 
of  tliinl  i)i-iittti(iii  foTTni,Hl?  Ccrtuitily  Dot  to  any  one  primitively 
impri'Kii-d  iip<iii  the  nLnimiil  oooiiomy,  as  they  have  oevcr  lie«D  known 
to  ap|M'iir  while  the  teeth  of  sec-oud  dentition  remain  in  llu-  jiiws.  If 
the  i::>t3hlijihinMit  of  ihc  taw  wliich  ^MTerua  tlip  d«vtli)jmn'«l  of  a  |wrt 
depciuls  U|ji)ii  a  oertato  condition  of  other  eonti^oun  ]>nrbi.  it  i*  pas'!- 
ble  that  flie  following  n)ay  be  a  correct  explanation  of  the  phenomenon 
of  thin!  drtilition.  Certain  parta.  in  certain  xtatc*  or  ronilition*,  and 
in  particular  W-ationH,  pt'rforin  functioiu  peculiar  to  thc-m-tclvw.  tn 
other  wordg,  the  condition  mid  loc^tiiiu  of  a  pari  dctcrminM  tlie  func* 
tloD  or  fiinctioiiB  it  perft)rRi«i.  For  example,  whi-n  the  niiiciniK  mem- 
branes alung  the  course  of  the  alveolar  honler  bcgii»  to  «»turorn  dupli- 
cated or  firoftved  cMiditJoii,  whiih  il  docn  at  iiboui  the  »xth  vr<^k  of 
inlra-tilerioe  existence,  dental  papillic  *hnot  up  from  il ;  and  when,  by 
a  Mruilar  dupttratii>n  of  (hi*  Minic  Ui^inc.  Iichind  the  sac*  of  the  te«- 
porarj-  li-i-ili,  forming  wliiit  Mr,  0(>ixl*ir  ptyles  "cavities  of  resenre." 
the  papilla-  of  the  pcnuanent  teeth,  one  from  the  l>oltom  or  dutal 
extremity  of  each  dtiplication,  begin  to  be  develnjwl.  Hence,  It 
would  seem  that  thin  particular  slate  or  condition  of  this  tluue,  and 
in  tlidw  jiariicular  locatitms,  L*  nocnasary  to  determine  the  devclupmenl 
of  Iceth  germs.  Tliis  arrangement  or  condition  of  mncwu  membrane^ 
in  tho)*  particular  locations,  which  always  results  from  the  develop- 
ment tif  ihe  fa>tu«,  may  l>e  Mmetimes  produced  by  accidental  eau»e«, 
nftiT  nil  the  oreaii-t  of  the  body  have  atluine<l  iheir  full  siee.  or  at  any 
t4mf  during  lifo;  ami  when  il  diic^  occur,  it  ia  not  uiirca*onahle  to 
Mippow  that  a  new  liioth  papilla  xhouh!  he  fumed.  Proreeiliiig  (itill 
fiirtlier,  the  development,  of  a  dcotal  papilla  is  Ihe  nijinal  for  Ihu  pro- 
duction of  a  dental  follifle.  which  ultimately  l«TimiBi  a  nae,  and  then 
on  orjian  to  supply  the  tooth  now  coniidcTahly  advanced  in  the  procen 
nf  fortiijtt'in,  with  a  covering'  of  enamel.  But  ox  the  maxillary  buna 
hiu  pri'vimwly  attained  ita  ftll!  eiae,  it  rarely,  if  ever.  h»p[)eu!  tltat 
alveoli  are  formed  for  ibefic  accidental  produetioiiB,  and,  consequently, 
thej-  seldom  have  root*,  or  if  they  do,  they  are  very  short  and  blunt. 
They  are  ii«ia]ly  eimneetixl  witJi  the  perioateiim  of  the  alveolar  l»or- 
der,  and  thin  union  ih  Mimnimii*  ai  clone  and  intimate  thai  very  con- 
siderable force  it  neciW!»ry  Pjr  their  remo^-al,  or,  at  leart,  so  far  Bit  our 
own  observations  go  upon  the  nihjeet,  and  wo  have  had  oeeaiiou  to 
extract  several  in  the  courw  of  our  praelico.  An  a  general  nile,  how- 
ever, tliey  become  loo>e  in  the  coume  of  a  few  ycara  and  drop  out. 

But  II  may  be  aske<l,  how  are  such  accidental  duplications  of  the 
mucouit  nuuubrane  formed  t    This  is  a  question,  we  admit,  which  it 
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y  Dot  be  easy  tn  answer  sKltsfactiyrUy;  but  wo  do  not  Uiink  it  nt  all 
ifii '  '  tliAl  they  euiDPliin<«  oci;ur  during  tho  curative  procc»  that 

iiiii  >'  rrmovul  cif  une  iir  more  teeth.     The  graniilalol  walla  of 

tho  ffvma  •urruuiiditiK  so  alveolus  from  which  a  tooth  lioa  been  ex- 
Imi'tt-il,  iiM'  V  '  i;»Vfri^l  with  thiK  lumw  Wfurv  the  soiki't  U  filled 

witli  n  it"j <v  Ituiic,  or  it  mil/  cover  tli^  .HurfaiMv  of  the  Hutili- 

cuImI  mombnnv  uear  iliv  Ikumi;  rih)  vflivncwr  rwh  nrrHiignnciit  or 
comlitioii  t>rthii  tiwuo  t3it:r-<  )>liuw  (i[>uu  thi.-  nlvpolitr  butdcr,  latHl  ihat 
it  niu/,  ()c<.-uit>iiall.v,  tvc  tJiiiiK  ihk-ro  citu  bo  uu  (|iiwtiui>.)  it  t*  |in>b!>bla 
tlmt  a  m<w  lnoth  |iapill>  i>  prixlmvil,  whirh.  in  tht-  pmgnMsul'ilsdcTol- 
opruetit,  iuducte  itic  foriiialluti  of  llto  vuriouo  upiKJiiliti^is  nevustarj-  to 
tho  pruilucliou  of  a  perfect  luotb. 

Thb,  in  ■'  11  nf  the  BUth->r.  fl  the  only  way  that  thise  fortu- 

ilouii  pro'lii  t>  he  accounted  for  in  accordance  vith  true  phy8i<^ 

l«};i(^  priuci|>l<w.  It  >ecm«  ioipoaaible  to  explain  the  tnanucr  of  their 
forinniiim  in  any  ntlier  way.  All  must  admit  that  the  prescucc  of 
mtioitin  iiK'mbnini:  in  avneeary,  and  we  canout  coneeivo  of  any  Other 
way  liy  which  itx  [trMencc  beneath  th«  x«neral  «irfac«af  tlio  guma 
can  br  nocnunlcl  fir;  but  if  we  admit  thia  explanation  tn  hv  correct, 
the  •(Uiwtion  b  at  anc<>  iH>lve<l.  Wtt  ImHcvu  it  In  ulxo  oning  to  the 
accidental  occurrcocv  of  a  ortain  arraiijiuinent  or  condition  of  the 
jutiiMiis  iiio[i)brane  conmrni-d  in  thu  production  of  the  periDaaent 
teetb,  i!ouiii«ting,  ninet  likely,  in  the  formntion  of  "cavities  of  reserve" 
tn»r«  tluui  are  called  f"r  by  the  leetli  of  thb  flentition,  that  the  d& 
Tolopmcui  (if  Mipertntiiierary  teeth  lakee  fltuv. 

The  optratJonii  of  nature,  it  ia  true,  are  *a  vecrctly  cmrried  on,  tliat 
we  cannot  mh'  ibo  pnrcUe  modiu  operandi  hy  which  they  an'  efn-cled  ; 
yol  in  the  ilevtrtnpineiit  of  the  various  organs  and  !«triielun-:t  of  the 
body,  ««  may  Ki;  iheni  at  the  variout  alnf^es  of  their  grontli,  nnil  note 
vbiit  prvntdn  tlH'tr  arrival  at  HivM:  vnriou*  atoge*  in  tlie  (irogrem 
of  their  formation,  and  ujxm  which  llu-ir  accretion  would  rcsim  to  bo 
flepiindi-nt.  Tlio  periiH^  I'.ir  the  iirrivnl  of  ihcM  »tage«  of  devclop- 
launt,  though  •oincwkat  tm?f^iliir,  occur  for  the  muet  part  in  normal 
cMiditinuN  of  the  baly,  at  certain  Hxed  epochs.  Thus,  the  papilla  of 
tbc  lir-il  temporary  molar  nmv  UMinlly  he  peen  beliveen  the  sixth  and 
K-Voiiih  w^^ka  of  iDlra-ulerinc  csiitenee.  hut  previoiif^Iy  to  ihib  timti 
a  tlf^hl  gntove  or  di^inssion  is  observable  io  tlie  mucous  im^rabraiM! 
of  th<i  purt  from  whence  it  has  lie  origin.  The  same  is  true  with 
n-gnr)  Io  tliii  (KipiUatnf  all  the  other  teeth,  tli^High  the  time  fur  the 
oiinnir-nprmtnit  iif  their  lonnniion  ocetirti  at  later  jwriods.  The  p«cii< 
liar  etiange  whit'b  takn  place  in  ibo  arrangctnciit  uf  the  mncoun  tiftwe 
ham,  oa  wril  as  lhr>  pi-rimU  at  which  tliey  occur,  are  doublltw  do- 
teruiunl  by  ocrtoiu  ito^  it)  the  devtloi>iuoui  of  otlior  pan*,  nod 
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UkMi  very  niEvIy,  mn^  deUTminc  the  established  nuniber  of  t«ftb  in 
both  d^nciriou*. 

If  ihc  f 'ivgDiiig  viowv  wl)ii-h  wa  hRv«  advanced  be  correct,  thno 
forttiili'iu  proiluRtion*  iiro  nnt  the  rc»iiU  of  a  mere  freak  of  natare, 
lu  Ihr-y  nre  mnietimcst  fucotiouHly  fty led.  Tbey  are  the  reoult  of  lUo 
operution  of  an  <sttil}li»hiid  low  of  the  ecooontjr,  and  akhvugh,  after 
the  conipk-tion  of  ih^-  tevth  of  socond  deutitioD,  ita  cour»e  is  tuapendcd, 
tlie  occurrence  of  a  «imil»r  arraagemeDt  or  cooditiou  of  lb«  mucoos 
tiisue  in  the  parts  in  quc^lion  will  «;;aia  put  it  in  operation. 

Method  of  l>irecliNy  Stcoiid  VcJititi'tn. — Tliere  ia  nothing  more  d«- 
Mruetive  to  (be  bvuutv,  hi.-altl),  and  duntbility  of  ihe  tcoth,  and  do 
duiturlMUti't::  uiort!  eaiiily  prvviuitt-d,  llian  irn'^ularity  of  their  arrau^ce- 
mcnt.  Aln>,  in  pro[Kirtion  lo  tm-  dt^viiition  of  ihew  organs  from  th<:tr 
prupi!r  jMxitioii  in  the  alviMilar  ar<;h,  arc  iho  fciiUirfrs  of  tlie  face  and 
till!  L-xprv3>^ion  of  the  count^-ninrc  iiijonil.  It  aW  increaws  the  niif 
ccptilnlitjr  of  tlio  gums  and  alvcolo-dcutul  mciobraue  to  morbid  im< 
presstoDs. 

It  U  imporlaul,  ihert-foiv,  thai  live  mouth,  during  aeoond  deutitioo, 
should  1k!  propptly  mu-d  for;  and  oo  thoroughly  eonvuicetl  m  tbo 
Mitlior  of  M*,  that  ho  doca  not  hfaiiate  to  My,  that  !f  timely  pre- 
enutivDs  vtcn  vimd,  there  irould  not  bo  one  decayed  tooth  where  there 
arc  now  a  dozen. 

Muoh  harm,  it  is  true,  may  be  done  by  improper  meddling  with  th« 
teeth  diirin;;  this  period,  but  thi?,  so  far  from  inducing  a  hilal  ncgleel, 
should  only  make  tliose  having  the  care  of  children  more  wiliciloas 
in  securing  Ihc  8er\'ice8  of  seieniific.  accomplbhiil  praciitidiivn^ 

For  the  judicious  managi'inunl  of  amoikI  dmtitioti,  much  judgmeDt 
and  a  correct  knowledge  of  tlie  normal  [H^riod*  of  llic  eruption  of  the 
iscvi-ral  clasjiw  of  teeth  arc  rrqitircil.  All  nnnecesrary  interference 
with  lh<!»e  orj^n?,  at  this  early  period  of  Yift,  should  certainly  be 
aroided,  aa  it  will  only  tend  to  mar  the  perfection  at  which  nature 
ever  aims.  Tbe  legitimate  duty  of  tbe  jiliysician  being,  a*  Mr.  Boll 
correctly  oliaerves,  "tbe  regnlalion  of  the  natural  Aincii'-ns  when 
denuiged,"  h«  nbould  never  anticipate  tJie  removal  hy  nature  of  the 
tPmjMiTary  t<-iMh,  unless  ilietr  extraction  is  called  for  by  mmc  protsin); 
cnwrgciii'v,  :>tich  ax  a  ih'viation  of  the  pcrioancnt  onnt  fri^m  tlieir 
proper  place,  alveolar  alittc<v<«,  or  cxroliaitiMi  of  the  alveolar  proceaaea. 

I1ie  moutb  should  bo  fn-qucntly  csamiiied  from  the  time  tlie  shed- 
ding of  the  deciduotis  Icdh  comments  until  ilie  mmpleiion  of  sccood 
drnlition ;  and  whcit  the  growth  of  the  periitanent  teeth  so  far  oiKMripa 
the  dratructiou  of  lb«  roi>t«  of  thu  tem|Mirary,  tliul  the  furmcr  ar« 
caused  lo  take  an  improgwr  direction,  stich  i>f  the  latt«r  as  have  ocm- 
siQucd  the  obstruction  sboultl  be  immediately  removed.     In  the  denti- 
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tion  of  the  npper  front  teeth ,  this  ebould  never  be  neglected ;  for,  when 
thej  come  out  behind  the  temporaries,  as  they  most  frequently  do,  and 
are  permitted  to  advance  su  ftir  as  to  fall  on  the  inside  of  the  lower 
incisore,  a  permanent  obstacle  is  offered  to  their  subsequent  proper 
adjustmeoL 

When  a  wrong  direction  has  been  given  to  the  growth  of  the  lower 
front  teeth,  they  are  rarely  prevented  from  acquiring  their  proper  ar- 
rangement  by  an  obstruction  of  this  sort.  They  ehoutd  not,  however, 
on  this  account  be  permitted  to  occupy  an  erroneous  position  too  long ; 
for  the  evil  will  be  found  easier  of  correction  while  recent  than  after 
it  has  continued  for  a  considerable  length  of  time.  The  irregularity 
ehould  be  immediately  removed. 

The  permanent  central  incisors  of  the  upper  jaw  being  larger  than 
the  temporaries  of  the  same  class,  it  might,  therefore,  be  suppuscd  that 
the  aperture  formed  by  the  removal  of  the  one  would  ni>t  be  sufficient 
for  the  admission  of  the  other,  without  an  increase  in  the  size  of  this 
part  of  the  maxillary  arch.  It  should  be  recollected,  however,  that 
by  the  time  these  teeth  usually  emerge  from  the  gums,  the  crowns  of 
the  temporary  lateral  incisors  are  so  much  loosened  by  the  partial 
destruction  of  their  roots  "8  to  yield  sufficiently  to  the  pressure  of  the 
former,  to  permit  them  to  take  their  proper  position  within  the  dental 
circle.  When  this  does  not  happen,  the  temporary  laterals  should  be 
extracted. 

Under  similar  circumstances,  the  same  course  should  l)e  pursued  with 
the  permanent  lateral  iiici!<ors  and  the  temporary  cuspids,  and  aluo  with 
the  permanent  cuspids  end  the  first  bicuspids. 

But  from  the  fact  that  the  bicuspids  are  erupted  before  the  perma- 
nent cuspidati,  the  premature  extraction  of  the  tompurary  cuspiiluti  is 
often  the  cause  of  the  projection  of  one  or  more  of  the  front  teeth  ;  some- 
times to  such  a  degree  as  to  produce  considerable  Ueftjrmity. 

The  removal  of  the  temporary  cuspiilati  should  thurefure  be  avoided 
when  there  is  reason  to  believe  that  the  growlh  of  llio  jaw  will  provide 
sufficient  space  for  a  deviating  permanent  lateral  iiidaor  to  take  a 
proper  position  within  the  dental  arch. 

The  bicuspids  being  situated  between  the  root"*  of  the  temporary 
molars  are  seldom  caused  to  take  an  improper  direction  in  their  growth. 
Nor  are  they  often  prevented  from  coming  out  in  their  proper  place  for 
want  of  room. 

In  the  management  of  second  dentition  much  will  depend  on  the 
esperienoe  and  judgment  of  the  practilioner.  If  he  be  properly 
informed  upon  the  subject,  and  gives  to  it  the  necesiiary  rare  and  atten- 
tion, the  mouth  will,  in  most  instances,  be  furnished  with  a  healthful, 
well  arranged,  and  beautiful  set  of  teeth.     At  this  time,  "an  opportu- 
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nity,"  snys  Mr,  Fox, "  pixMnIs  ilwJf  for  eflt^thiif  this  dEsirabU  ot>j< 
(Uie  prevention  of  irrfgularitr,)  "  but  frvtrj-tbuig  dvpemtU  ujiob 
net  ki)»wle(lg«  of  the  time  when  «  tirath  mjuireii  to  be  extmi-lMl,  oud 
»l*o  of  llie  panicubir  tooth,  for  ofti-ii  mon?  iiijiirj-  u  uociuionL-iJ  by  lUe 
removal  of  a  tootii  too  early  than  tf  it  be.  li;l>  a  littlv  too  Iniig;  Imi-atu* 
*  Dew  tooth,  whicli  h«8  too  much  rooin  long  bcfora  it  is  required,  will 
vntHCtiinn  uke  a  direction  mora  difficult  to  alter  than  »  slight  Im^- 
larily  oci'aHioiii-d  by  an  otMtniclioa  of  short  dunttion." 

Air.  Ikll  objiMita  to  the  extraction  of  the  temporary  teeth,  especially 
Id  tlii>  luwijr  juw,  to  make  room  for  the  iMruiaueiit,  OD  tl>e  grouted  thai 
thu  )>mcii'-v  t>  humh  and  uiuiatural  —  that  it  often  givea  rise  to  a  com- 
trat'ltoii  of  ihi;  m^xillury  nrch. 

Tht»  vhjn.-tion,  if  it  was  vrcll  fuvndol.  cbould  d«tCT  every  diMttiitt  Grom 
a<loptini;  ihf  pracUoe;  except  aa  a  dernier  resort,  aa  the  Irascr  of  two 
evils.  iJiit  when  ihe  lcm|>orMrT  twth,  by  remaining  loo  long,  are  likdy 
to  aflVct  the  arrangement,  and  coiH»iui.tit)y,  iho  hcallh  of  the  perma- 
nent teeth,  (lii<y  should  be  extracted ;  b«cauM.  in  (hat  caso,  tiieir  pres- 
ence is  a  grcalcr  evil  than  any  that  wotild  Ite  oceasioncd  by  theJr 
reatOVaL  As  a  general  ni]e,  th>-y  sliould  bu  sufTervd  to  rvmnin  until 
their  presence  is  likely  to  iojuro  the  permanent  teeth  njtd  their  cooiigu* 
OU3  parts. 

When  the  jxtrmaneiil  teetli  are  crowded,  the  lateral  prcwure  is  fre- 
qnenily  so  {jrv-at  as  to  fracture  the  etutmol.  If  ihU  eannot  be  prevented 
ID  anv  other  way,  one  ou  «tQh  side  sWiId  be  eslraeled.  It  Lt  bettrr  to 
sacrifice  two  than  pcnuanenily  to  endau^r  the  liealtli  of  tin!  whole. 

TliL'  file  tihould  never  be  uknI  with  a  vit^w  to  remedy  im-gulnrity; 
the  exiractioD  of  two  teeth,  one  on  each  ftide  of  die  jaw,  hoaevf^r  xntull 
t1i«  space  r«4|uiivd  to  bo  gained  may  be^  t«  far  prefenkble.  The  wcond 
bicusjiidi.  Ml«ri*  pari/>m,  should  alwaygi  be  reiunved  ratlier  than  tlM 
firxl,  but  Kimt-tiniuq  tite  extraction  of  the  firtt  becomes  ii«n««ary. 

By  thu  Temoval  of  the  t«eth,  ample  room  will  bo  gaineil  for  the 
arrangement  of  all  the  -remainiog  oDe«,  and  the  injury  resulting  from 
a  crowded  condition  of  the  organs  prevented. 

The  author  do<«  not,  however,  wich  to  be  understood  as  conveying  llie 
idea  that  filing  the  teeth  ntsccwarily  eaiu>ut  lUvia  to  dccity,  for,  when  the 
file  »  used  for  any  oiIht  purpose  than  to  gain  room,  the  apertures  may 
be  made  large  enough  to  prevent  the  approximation  of  the  organs, 
and  thu»  ibc  b»d  efli^K^ts  revnlttng  from  the  o{)cration  will  be  prevented. 

Tlie  extraction  of  the  root  of  •  sttperior  front  tooth,  a  central  incisor, 
for  example,  when  the  crown  has  been  greatly  disfigured  or  wholly  dis 
stroyoit  by  mechanical  viuk'nce,  oecatdona  a  contraction  of  the  arch 
which  may  cause  the  superior  front  teeth  to  fitll  behind  the  inferior 
teeth.    Sliould  the  contraction,  however,  occur  without  tmeh  a  ddbriu- 
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resulting,  it  fiwiiicntly  bii|)pi-n«  time  an  miM^litly  •jmoo  h  left,  too 
eciall  f'lr  thu  insenion  of  on  artiliL'ml  luotli  t4  iKinxMpoiid  in  sixti  vith 
Ltic  n<)jnitimK  iinlunl  oues. 

To  uvuit)  »iir1i  malts,  ibe  rout  slioutH  be  sIIoivgcI  to  nmaio^ni)  the 

inijH't  iri-nlmetit  iiislitiilitl  to  sulxliie  tbo  iiilliinimntJon,  the  pu\p  re- 

>vf<l  wltcn  bXpuKil.ntiil  the  rout  filletl  to  die  uyex  with  ifolil  or  other 

ultabln  matvnitl.    By  pureuio);  such  a  couree,  th«  ruot  ia  retuincd 

until  Aurti  a  utn«  a^  it*  removal  will  not  aflcct  the  uiljoin log  teeth.    In 

•iiiiif  ruuw  tlie  i>ir'.ion  of  tlx;  crown  Jetitrojed  may  ba  mtonxi  with 

gitlil,  <ir  an  artitii-iiit  rrown  in.4(rn<-il  on  a  {rivuL 

,Ou  filing  Lc^-lh,  to  pn-niit  im>)c>ilanly,  Or.  FitoJi  judiciou»ly  re 

ks:  "I  cuniiitliT  thi:  oxpclivnoy  uf  filing  or  not  tiling  tfat*  teetl. 

uti_  '  III'  M'riiiitn  iti-lilii.Titttou  nn  ihir  |iiirt  of  tlii;  ilrntal 
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ttna,  unlaes  nbliKv^  to  do  bi»,  to  cure  nettml  diiwuse.  1  wim  i^rvatly 
8tirf>rt-ei|.  theT>;f^>r«',  in  the  laie  work  of  Mr.  BiiU.  to  str  dirccliuns  to 
fill-  iili;,'hily  irri-^uUr  auti  cniokul  leoih  mi  lu  to  gain  tlie  room  of 
abtiut  liiilfa  tooth. 

Naitiro.  when  permitted  to  proceed  with  her  work  witliont  Enterru)>> 
tinn,  if*  ahto  to  jHTfurm  her  ojieraiioiM  in  a  pcrfvci  ami  hannoiiiotu 
■nauiier.  l^it  th<-  tun<'li<'nal  operations  of  iiU  the  jiurls  uf  tlic  Ikoily  art) 
liahlr  (II  tie  dimiiTlifd  from  an  uluiiMt  mniimi'ntlitc  numlwr  ami  ntriety 
of  cnu»«».and  impairnivnl  of  one  or<nu>  "fUni  feint  riM  to  dernDgement 
cif  the  vrhule  of);niti"ni.  Kor  the  rvIiiT  of  which  (be  interposition  of 
art  not  nnfrequenlly  hecomoB  uecwsnry,  and  it  is  fortunate  for  lite  well- 
l>clng  uf  man  that  it  can  in  ao  mnny  inaianceB  be  applied  with  sueoeas. 
Ill  nound  aiul  healthy  oonstitutioos,  the  Hen-ioea  of  the  deutiitt  are 
wldom  r«H|uin-d  to  awUt  or  dir^t  ourond  dentition.  In  n-iiiarktng 
upou  tbia  NuliJAdt,  Dr.  K<iecker  obwrma,  "  tliiit  ihe  children,  for  whom 
the  i^iiitani-i>  uf  (he  dnitin  lit  mnH  frequently  .■'i>ni;)i(,  im-  thime  who 
urr  in  A  di-liraU-,  or  ■(  ItWt  In  IniperfiN-t,  con.it it ntioniil  health :  in 
«liORi  this  rtatc  init  only  of  the  twn|»omry  (e<'tli,  hot  of  th«'  permatmnt 
aUn,  w  to  l>e  ciMwidi^rf^ :  iind,  whrr*^  both  are  foimd  i)i><ia«ed,  the 
Aitiim  h<«illh  and  reKularity  of  Ihe  lntt«r  ivqnirf  the  gr^ate«l  eonnder- 
■tioti  of  the  Hiir;:eon. 

"  IrroKulDrily  of  the  teeth  m  one  of  their  chief  predispoeing  caUHis 
of  diM>iiM<,  aiui  never  faUs.  even  iu  (Jiti  moflt  healthy  eonstitutioua,  to 
d'  HIT  or  latvr,  th"  "t»onj;'*(  and  hisi  *-t  of  tt-th.  iiiiW<  pro- 

p-  I  >l>il  lit.     It  i>  tiiunmiloiily  a  Riont  piiw«rriil<-au.-«of  duitnic- 

lion  to  the  bwltli  and  Ixwily  nf  the  teeth,  hut  alM  (o  (he  regularity 
01;  '  '  'rii;  ■ymaiittry  uf  the  feature  of  (Jie  face;  iilwap  producing, 
I!  oly  dikI  Knidiinlly,  wime  [rrt-tcnlarily.  nui)  not  uufrt<|ueuU/ 

Uw  noH  MirpriNing  aui]  diagmtiiig  npi>c»raiu%" 
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Tliough  nature  w  gpiHtrnll}-  able  to  accomplish  the  Uak  uagatA 
her,  yvt  llicrv  urv  ttmw  vheii  the  re<quiree  atd.aod  it  ia  lli(.-ti,  anil  iben 
only,  that  llw  wrvicw  of  tlic  deatial  are  Deeded.  Thercfon*,  whil.ti,  on 
the  <Mifi  hand,  we  should  guard  aj^aiuat  any  unoiiied  tar  interfenswe, 
we  ehould,  ou  the  other,  alwa)^  be  jeady  to  give  Mich  aMtidiitnce  tut 
the  uaiure  of  tlie  dUturbanoe  preMnKd  lo  our  iiolim  amy  n^juirf. 

Srregaiarity  of  Arrttni/emenl  of  the  Tefth.  —  The  UtPiporarj-  teeth 
Bddfiin  deviate  Trom  tlieir  pnigwr  phuw  in  (he  ulrcoUr  urvli;  Init  irrt^ 
ularity  or  arniugcintuit  i*  of  frequent  o<:ctirrcncc  in  thi^  penonnent 
teelh.  r«i)".-*ially  the  eiwpid*  and  inctsont.  The  firrt  and  M-cmtid  ninlani 
arc  H'l'lom  irregular;  for,  like  the  teeth  of  fint  dcatitioa,  they  rarely 
encounter  obetruction  in  their  growth  aod  eruptjoo.  The  first  moUn 
beio);  the  first  of  the  pennanait  set  to  appear,  the  ten  anterior  te«tb 
are  limited  to  that  part  of  the  arch  occupied  by  the  ten  milk  teeth: 
if  this  tyaiov  i»  too  Hniall,  irregiiUriiy  iniwt  of  neeeasity  ensue. 

The  d)-tiU9  :!iip)i.-titiiv  aiv  soTiietinic*  irn^nlorly  i-rii]it<sl  in  couM- 
que^iec  of  a  want  of  corr'-spondenc*  betwecji  the  develiiiimi-nt  uf  the 
tooth  and  the  grovlh  of  the  maxilla.  The  tooth  in  rach  caces  takes 
usually  tJie  direction  of  least  resistance,  the  crowii  pretentiii^  more  or 
leas  obliquely  furirard.  baekimr^l,  outward,  or  iniranl.  Of  these  four 
positions,  the  tint  and  fourth  are  found  Uitually  in  the  lover  jaw;  the 
second  and  tliird  are  mtint  comiuon  in  the  up|>cr  jaw. 

AVheu  a  bteu^id  in  fiirtH>d  from  ita  proper  i>lace,  it  tnms  iiiirard  to- 
ward tbt!  tuni^iie,  Of  outward  tuward  ibedieek,  aecordinxly  as  it  '»  in 
the  upper  or  lower  jaw.  The  cUHfiidK,  when  prevented  from  coming 
out  in  their  proper  plaoe,  make  their  appearance  niher  before  or  bfr 
hind  the.  other  leHh.  Whrii  ihey  come  out  anteriorly,  which  Ihey  Jo 
m«re  frequently  than  posteriorly,  they  often  berome  a  wmrce  ofaunny- 
«ite*  to  the  upper  lip,  excariniing  and  aninetimcAulcenitiu);  themuooua 
membrane. 

The  inciiors  of  the  upper  jaw  present  a  greater  rnriety  of  nhnnrmal 
arraiifrenient  than  any  of  the  other  twlh.  The  cenlraU  enme  nut 
cometintes  before  and  sometimes  behind  the  nreh  ;  at  mhcr  times,  their 
Bi«dian  tiiileH  are  turned  either  directly  or  oWiqtwly  forward  tovraixl 
the  lip.  T)i(-  tBtrruli*  Mmetimee  appear  half  an  ineh  Ix-hind  the  arch, 
looking  Inward  the  roof  of  the  mouth:  at  other  time»,  ihey  cnmc  onl 
■  front  of  the  arch,  and  ■(  other  times,  again,  they  are  turned  obliquely 
■  or  bsiwveraely  aerora  it. 

VhcTD  any  of  the  upper  indvort  are  very  much  inclined  toward  tlie 
intenor  of  the  mouth,  the  lower  U*th,  at  each  occlusion  of  the  jaws, 
ahut  before  them,  and  bci-ome  an  nb^itacle  to  their  adjiutment.  Thii 
n  a  diffienil  kind  of  irregulikrity  to  remedy,  and  oAen  interferes  with 
the  latetial  motion  of  the  jaw. 
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The  lower  indsors  sometimes  shut  in  this  manner  even  when  there 
is  no  inward  deriation  of  the  upper  teeth.  In  this  case  the  irregularity 
IB  owing  to  preternatural  elongation  of  the  lower  jaw,  which  arises 
more  frequently  from  some  fault  of  dentition  than  from  any  congenital 
defect  in  the  jaw  itself. 

Sometimes  the  superior  maxillary  arch  is  so  much  contracted,  and 
the  front  teeth  in  consequence  so  prominent,  that  tlic  upper  lip  i^  pre- 
vented from  covering  them.  Cases  of  this  kind,  however,  are  rarely 
met  with ;  but  when  tliey  do  occur,  it  occasions  much  deformity  of  the 
face,  and  forms  a  species  of  irregularity  very  difficult  to  correct.  From 
the  same  cause  the  lateral  incisors  are  sometimes  forced  from  the  arch, 
and  appear  behind  the  centrals  and  cuspids,  the  dental  circle  being 
filled  with  the  other  teeth. 

There  are  many  other  deviations  in  the  arraugement  of  the  incisors. 
Mr.  Fox  mentions  one  that  was  caused  by  the  presence  of  two  super- 
numerary teeth  of  a  conical  form,  situated  partly  behind  and  partly 
betweeu  the  central  incisors,  which,  in  consequence,  were  thrown  for- 
ward, while  the  laterals  were  placed  in  a  line  with  the  supernumeraries. 
The  central  incisors,  though  half  an  inch  apart,  formed  one  row,  and 
the  laterals  and  snpemt'meraries  another,  ilr.  Fox  saya  he  has  seen 
tiiree  easea  of  this  kind.  This  description  of  irregularity  is  rarely 
met  with, 

M.  Delabarre  says  that  cases  of  a  transposition  of  the  germs  of  the 
teeth  occasionally  occur,  so  that  a  lateral  inclttor  takes  the  place  of  a 
central,  and  a  central  tbe  place  of  the  lateral.  A  similar  transposition 
of  a  cuspid  and  lateral  incisor  is,  ali^o,  soinutimos  seen.  Two  cases  of 
this  sort  have  fallen  under  the  obscrvulion  of  the  aulhor. 

The  incisors  of  the  lower  jaw  being  smaller  than  those  of  the  upper, 
and  in  other  respects  less  coui^pieuous,  do  not  so  pliiiiily  show  an  irrcg- 
nlarity  in  their  arrangement,  nor  is  the  apjvearance  of  an  individual 
so  much  affected  by  it.  Still  it  should  he  guarded  against;  for  sucli 
deviation,  whether  in  the  upper  or  lower  jaw,  may  prove  injurious  to 
the  health  of  the  teeth  and  to  the  beauty  of  the  niouih.  Tbe  growth 
of  the  inferior  permanent  ineii^ora  is  sometimes  more  rapid  than  the 
destruction  of  the  roots  of  the  corresponding  temporaries.  In  this 
case  the  former  emerge  from  the  guma  beliind  the  latter,  and  somo 
times  so  far  back  as  greatly  to  annoy  the  tongue  and  interfere  with 
enunciation.  At  other  times  the  permanent  centrals  are  prevented 
from  assuming  their  proper  place,  because  the  sjiaee  left  for  them  by 
the  temporaries  is  not  sufficient.  The  irregularity  in  the  former  of 
these  two  cases  is  greater  than  in  the  latter.  The  same  causes,  in  like 
manner,  aOect  the  laterals. 

M.  Delabarre  mentions  a  defect  in  the  natural  conformation  of  the 
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jair(,W  which  th«  upper  IcRiponr)- incbon  onon«  M<ic  of  Utonudnn 
linesre  thrown  on  the  miL«iil«  of  iho  lower  teeth,  whilo  the  vofTM- 
pondin^  li^lh,  on  the  other  »i(lv  of  tbo  snmfl  liQo,  fitil  withiii.  The 
■ame  Brraugetnent.  h«  ay»,  ranjr  be  expected,  nnlen  prpviouBly  tvta^ 
died,  in  the  permanent  t««tii.  The  author  hoe  in«t  with  hut  Ih'»  c>ub» 
of  tfaia  sort,  and  Ihe  Hibject«  of  these  ho  did  not  see  until  after  they 
faarl  rcnchitl  ntnturily. 

J^reatmtnt  o/  Irrtyularity.  —  OrthotlDDtia,  or  the  treatment  of  irrfg- 
tilarilj,  *hou1il  Record  with  tlic  imlicjiliotu  of  naiurc  ^^^l«I■  tlie 
irre^tihirity  m  neither  great  nor  complicntcd,  and  its  causes  ar«  re- 
moved before  tli«  niucteentb  or  twentieth  year,  th«  te«lh,  vithoui  the 
aid  of  art,  wiil,  in  inoA  g«ms,  aaiunie  their  proper  positioii.  When, 
IiDwever,  the  ed'ortd  uf  tiM  eeouomy  are  unavailing,  r«eon»e  i>h<>tild  lio 
lind  lo  tlte  dvntint,  who  can,  in  cnoal  infltanvea,  hriug  iho  di-vinting 
organ*  lo  Ihcir  proper  pmntioii  in  the  arch.  Tvth  inclinu  In  rrtum  to 
thdr  place  (Ml  tho  removal  of  the  eau»e  uf  irru^iilarilr.  TIm-j  may  Im 
alm>  made  to  eliniigu  pimilion  unilcr  tho  tnflueno;  of  pn-KMirv.  The 
preMuru  ma»t  bo  cunntant;  it  must  bo  suificient  Xn  cauM  motion,  yet 
not  no  great  as  to  set  up  dcetruetivc  inflammation  ;  lastly,  it  must  b« 
continued  until  the  te«lh  can  he  kept  in  place  hy  antngMtiim  with  th« 
Oppo«in^  teeth ;  or  in  case  there  is  do  such  at)tagoDL«in,  the  n>};ulating 
apj>ltaucie  must  he  worn  more  or  less  coustantly  for  a  ye«r,  or  Kvvn 
longer.  The  r«gulatin](  appliance  should  be  as  nimple  in  its  couslruc- 
li')n  as  u*  poattiblu  to  aocoiupli^  the  purpose,  so  that  IxHb  time  and 
lahur  may  l>c  Mvi^,  uiid  the  patient  be  able  to  attend  to  il«  remoTtl 
Mi<l  adjustment  whvn  it  become*  neceMiary  to  cleauw  III  tlii»  »houM 
frequently  he  done. 

Teeth  artificiAlly  regulated  cban^  position  chiefly,  if  not  entirely, 
by  the  double  process  of  absorption  from  one  aide  of  the  socket,  fol- 
lowed by  the  slower  proce<»  of  orsific  df^puii  on  tbe  oppo«ie  side,  tt 
is  tlierefore  eanential  to  8u<-ee!i!i  that  tlie  tooth  be  retained  in  Ita  new 
position,  ettlier  hy  the  othi-r  teeth  or  hy  mechanical  applianoi-,  until 
nieh  dejKNiit  in  formed.  Many  ciWM  fail  fVom  n  want  of  |>cna»lt3ic«  »n 
the  p«rt  of  pntlitnt  or  dentist. 

How  far,  and  In  what  din<«tion  a  tootJi  may  be  moved,  will  depend 
partly  upon  the  position  of  the  apex  of  tlte  root ;  partly  u)x»  the 
antagoDism  of  the  opposing  teeth. 

CVispida  growing  out  far  up  on  the  akenlar  areli  will  iBually  be 
found  to  haTo  short  and  curved  rool&  The  atlftn|>t  to  mciVA  them 
miftht  cause  tlie  curved  apex  to  pieroc  the  alvMiIusi.  Even  when  doI 
eun-ed,  the  root  is  short,  and  the  regelated  tooth  will  not  posKm  tfaal 
durahility  which  is  ehancteristic  of  the  riujiidf.  It  should  always  be 
borne  in  mind  that  in  regulating  teeth  the  crown  is  tho  movable 
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IKiittt,  whitet  tlio  a|>ox  oC  tbe  mot  is  the  fixed  iMJnl.  and  muM  dotor- 
mil)''  ill  ^ri       '        '  the  vxU'iit  nnd  dircctioD  of  m(>tt<>ii. 

Agitm,  (^  <i  uT  sniliiiul  luoveinent  of  l>i<:u.«|mli  iMtclctrard  to 

Buk«  nom  for  fmnl  tcdb  uu)'  W  aidwl  or  Uiti<k-rinl  by  tlio  u[i[>o«ing 
tMlk.  An  iip[wr  bini?]>id,  fnt  iHsliincc,  onc«  cnrntHt  Imck,  »n  that  tlia 
potttrior  rtlutx^  of  till!  lower  tnciuiiiil  atrikun  U,  «ill  retain  iu  pwiliKiu 
ur  may  Iw  ihrumi  l-vcd  fnrtbrr  buck. 

t  ji[wr  IticiiHira  »lrikiitfi  iiuidi' ttic  lownr,  or  lower  iiinBora  uoimUl- 

nllr  pniiuincnt,  may  bu  n'gulnti-d,  mikI  tbe  njtpiiBitig  tMtli  will  teud  lu 

in  tbcir  iu>rivc'bsl  jHuiiioii.     B<il  it  will  rtMjuire  Ion;*  and 

j  '  I   '  tif  till*  i\f;u)utiii};  a|i|iarftlut*  lo  kveji  in  pliicc  upper  inobrirs 

■bidi  {iniJMl  outward,  or  lower  intiuton  itii'liiiiiiK  inwun). 

lu  ili'i'iilin^  iipii>  itip  n-tiioviil  ur  exlntctiuK  uf  iiii  irrt'^ular  tiM(b,  it 

ibauld  tiut  Ihj  r»r^<i(U'(i  ibiil  u  tiiutb  moved  by  luechaiiical  applJiiucie, 

opirMally  il'  iti«  cUiinK>-'  lit  jxMtitua  is  cousidcrable,  uil)  uot  prurc  aa 

(lanibin  m  if  iih  in<ivrmeiit  bud  be«ii  iiec«sary.     JI<>uue  It  may  »(>inc- 

■ii>M«  Itq  advimbltf  b>  ^xtrait  irrt}:tilar  cii^piiiii  in  cum*  wbcrp  tbHr 

Mmrcibin  mjuiivH  mucb  ebniig«  iu   tiictr  piMiuun  and  ibat  of  the 

biriiHjitilti. 

Ill  M  uow  vary  riMMitly  pmM>nied  ta  Prof.  Austm,  ibv  f^upcrior  arch 

prrfn-tly  rv<!iilur  and  r|n«'ly  fi|)>-<);  but  b»tb  tutipid!)  bud  come 

>t  above  ibtt  arcb.    llie  i-tii^pid  n>»i»  were  normal,  and  il  eeenied 

r"«niii»ttIo  to  bring  ihv^  teeth  down  into  tliu  plaow  of  tbe  firu  bj- 

<^>MI».K     But  the  four  blcuspbla  wnv  muiu).  and  ibc  first  bii'uspida 

B*\>  v>-rj'  nmrh  lb>*  app^raoc*  of  the  natural  arfanKeoienU     Hence. 

**  >ii  |K)inl  uf  »xpri!H»i(io,  tWre  would  be  no  ^r«at  i;aia,  and  iu  (Kiint 

"''UurabllitT,  a  pr^ibahlo  lu^,  it  was  not  tl)ou;>1ii  advisable  to  tmbject 

^*>  |Mli*'nl  lo  the  todioo*  niinityantro  of  n.-};ii)iition. 

Tim  praclinbility  of  altt-rini;  ihe  p<i9itiDti  of  a  t4>oth,  after  tbo  com- 

'^'*itiun  uf  it*  gr'iwth,  vaa  well  known  to  many  uf  the  early  practi- 

*-*oin>(K     B*it  b'-forc  the  oommpiKvincnl  of  ibc  preient  wnlury.  the 

t'''>tii-ipal   i>bji«t  of  Ibt.'  dciniiat  wnn  ttit^  tDHertitm  of  »rlifi<'inl  tci.-tb ; 

^*'ttindontin,  lh<■rvlb^^,  itiitt  with  lil^U-  allcnlirm.    Faiicharil  and  liotinlet 

^^nv  ainnnjt  iho  firvt  Ut  ntudy  ihix  brai>cb  of  d«^tistry.    They  invented 

*  Vnrii-ty  of  fixttircs  for  adjn^tin^  irrcpiilnr  teeth;  but  ina»t  of  LlieM 

^"1'  wt  nn'kwanl  in  tht^ir  rone  I  met  ion,  and  oceaHonciI  to  mucb  iucoH' 

Vi-nirn«'  to  tb^i  patieint,  that  they  were  fcldom  employed. 

'i-    r    ■  waa  Btiiimi:  the  6r»]  to  Rivo  explicit  directions  for  remedy- 
*  iriir  t>r  thd  teeth,  and  bis  method  of  u«aluieul  baa  formed 

ll>-  hiui*  of  tbe  (^lablixbe*!  praflire  for  more  than  fifty  years.     Thi« 
ItiK  trial  lia>  proviil  it  to  Im  fnuinlol  u|mii  correct  phydialogica]  pHn- 
ritik*  and  much  |>mctic«]  iixtierieniT. 
la  d«Kriblug  ibo  truauncat  of  irrcigulau'ity,  «c  iiball  ndicu  tbo 
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nutans  by  which  eom«  of  ite  principal  varieties  nwy  be  romedied ; 
otherw-iw,  the  appliciitian  of  tho  pnnd[)lc4  of  trcatnicDt  WouM  Dot  be 
vr«ll  iiD<lcr«touci,  i^inci.-  It  must  be  varicil  to  suit  each  individual  caat. 

At  «  gcoonil  rule,  tho  sooner  irregalAritjr  in  the  anaageoient  of  thfl 
tCK^lh  is  remedied  tho  bolter ;  for  Ow  iwi^rcr  n  food)  i^  allon'wl  u>  occujijr 
«  wrong  position,  the  moro  difficult  will  bo  iu  adjustinuut.  Tlin 
poeitioD  of  «  tootli  may  sonMitimes  be  altered  aft«r  the  cighlunnlb, 
tii'«ali«tli,  or  evoQ  the  thirUeth  year ;  but  it  a  better  nal  tu  delay  ih« 
applicatioa  of  llio  ])ru|>cr  means  iiDlil  bo  late  a  period.  A  cliaiigt;  of 
this  kinil  may  be  niucli  more  oiuily  eflevt«d  Ufori!  the  Mevinul  (rarta 
of  the  UMcoua  Hymuin  Imvu  rojuilieii  thoir  full  dev('Io|imi-iit,  nml  wJiile 
the  formntive  prucud  ia  ia  Y>t!!orutu  openUioii,  thiui  at  a  later  periml 
of  life.  The  agi*  of  tho  mibji-i-l,  thertfore,  should  alway*  j^ivrrn  tbii 
prnvtiliuiier  in  forming  un  opiniDii  an  to  ihu  pnictirabiiiEy  of  cur- 
tvetiiig  irrvgiilariiy.  Prnvioifly  to  ihu  Iwciiiiiah  y«nr,  thu  wurti  vario- 
tiw  of  irregularity  niny.  in  mnrt  ratvx,  ho  »occn» fully  trentt>j. 

Th«  firet  thing  c-Iuiming  nltcution  in  thv  Ircatmi-Dl  in  the  retnn«-sl 
of  ita  cauaos.  Wbonercr,  therefore,  tltc  presence  of  any  of  ifao  l«m- 
porary  teeth  has  given  a  false  direction  to  one  or  more  of  tho  jM-nna- 
&en(,  Ibey  should  be  extracted,  and  tbe  deviating  teeth  preMiil  Kcvcrnl 
(imei  a  day  with  the  finger,  In  the  direction  they  are  to  be  movvtl. 
This,  if  the  irre^larily  has  been  oeea»iuued  by  Qia  [iteaRnco  of  a 
dct^duuuM  tooth,  will,  gtuierally,  bo  all  that  it  rctjutiviL 

Bill  Vihvn  it  in  tlie  tv^ull  of  narravncHs  of  ilie  juw,  either  natural 
or  iic<{iiii\-il,  a  pcrtiuini.-iit  toolh  on  cither  i>i<1(i  should  be  rcmuved,  tu 
make  room  for  «uch  ta  are  imiiropiTly  sitnatcd.  All  the  teeth  bdiig 
WHinil  itni]  ircU  fi>rm«sl,  thciuxi>iid  liiitrtpid*  are  the  teeth  whiofa  ahuuM 
be  extracted;  but  if,  as  is  ofien  the  cose,  tho  fir* t  permanent  molan 
are  »o  much  decayed  as  to  rentier  their  preeerrntion  impractit^ablv^  or, 
at  least,  dou[>tful,  Utese  teeth  should  be  remoTed  in  their  >teuil.  Atitr 
the  removal  of  the  second  bicuspids,  th«  first,  usually,  v«ry  wion  fiill 
back  into  the  place:*  which  they  ocL-iipied,  aud  furut>h  um]>le  room  for 
the  cu^d*  and  iiici.iorJL  But  if  tliey  fat]  to  di>  Ihi",  they  may  he 
gmdnally  foreinl  liack  by  in.ti-rting  wwlgc*  of  wood  or  rubber  Iwtween 
tiK-m  and  tho  cuopiiK  or  by  means  of  a  ligntureuf  sill:,  or  gum  e]a*tie, 
aoourely  fastenetl  to  tiie  first  molar  on  each  side;.  These  should  be  re- 
newed every  day,  until  tho  dosired  remit  Js  produced. 

Tlie  miiHt  rr(.f|iient  kiitil  of  irregulai-ilr,  retmlting  finm  niirrowDeaa 
of  the  jaw.  is  the  )>roniineiK-e  of  the  cu&pida,  Tlieso  twtli,  with  the 
exoctitioti  of  the  second  and  third  molars,  are  the  last  of  the  tvcth  of 
seeond  dentition  to  be  erupted  ;  consequently  they  are  more  liable  to 
be  force<l  out  of  the  arch  thiin  any  otben,  ts|MH-iulIy  when  it  U  so 
muKih  coDlra«t«d  as  tu  be  almoiit  entirvly  filled  before  they  mako  tbeir 
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(ppearaDce.  The  common  practice  in  such  cases  ^aa  to  remove  the 
projectiDg  teeth.  But  as  the  cueptds  contribute  more  than  any  of  the 
other  t«eth,  except  the  incisora,  to  the  beauty  of  the  mouth,  and  can, 
in  almoat  every  case,  be  brought  to  their  propor  place,  the  practice  is 
injudiciouB.  Instead  of  removiug  theac,  a  bicU9pi<l  should  be  extracted 
from  each  side.  When  the  space  between  the  lateral  iuciuor  and  the 
bicuspid  is  equal  to  oiie-half  tlie  width  of  the  crown  of  the  cuspid, 
the  second  bicuspid  sliould  be  removed,  but  ivhen  it  is  less,  the  first 
should  be  taken  out ;  because,  although  the  crown  of  the  latter  may 
be  carried  far  enough  back  after  the  removal  of  the  former  to  admit 
the  crown  of  the  cuspid  between  it  and  tiie  lateral  incisor,  the  root 
of  this  tooth  will  remain  in  front  and  partly  across  the  root  of  the  Srst 
bicuspid ;  leaving  a  more  or  less  prominent  vertical  ridge  on  the 
anterior  part  of  the  alveolar  border,  nliich,  to  some  extent  at  least, 
acts  as  an  irritant  to  the  gums  and  periosteum. 

As  the  incisors  of  the  upper  jaw  are  more  conspicuous  than  those 
of  the  lower,  and  when  well  arranged  contribute  mure  to  the  beauty 
of  the  mouth,  their  preservation  and  regularity  are  of  greater  relative 
importance.  Hence,  the  removal  of  a  lateral  incisor,  wlieii  it  is  situ- 
ated behind  the  dental  arch,  as  is  oftt^n  done  with  a  view  to  remedy 
the  deformity  produced  by  false  position,  is  a  practice  which  cannot  be 
loo  strongly  deprecated,  provided  sufficient  space  can  be  made  for  it 
between  the  cuspid  and  central  incisor,  by  the  removal  of  a  bicusjiid 
from  each  side  of  the  jaw. 

In  describing  the  treatment  of  irregularity,  wo  shall  commence 
with  an  ineidor  occupying  an  oblique  or  transverse  poiiition  neni.s.s  tlie 
alveolar  ridge;  so  tliat  the  cutting  cd^  of  the  tooth,  instead  of  being 
m  a  line  with  the  arch,  forma  an  angle  with  it  of  fniin  fortv  to  ninthly 
degrees.  This  variety  of  deviation  is  rarely  met  with  in  biilh  centraJs, 
but  often  occurs  with  one.  Some  dentists  have  recommended  in  ea.'ics 
of  this  sort,  when  the  space  between  the  adjoining  eouiru!  and  lateral 
incisor  is  c<jual  to  the  width  of  the  deviating  tooth,  to  turn  the  latter 
in  its  socket  with  a  pair  of  forceps,  or  to  extract  and  immediately  re- 
place it  in  its  proper  position.  It  is  scarcely  necossiiry  to  say  that  if 
a  tooth  ia  extracted  or  turned  in  its  socket,  the  vcmcIs  and  nerves  from 
which  it  derives  nourishment  and  vitality  are  severed ;  hence,  thoufjh 
its  connection  with  the  alveolus  may  be  partially  re-establisliod,  it  will 
be  liable  to  act  as  a  morbid  irritant,  and  be  subject  to  inflammation 
from  comparatively  slight  causes. 

The  tooth,  however,  may  be  brought  to  its  proper  position,  without 
incurring  the  risk  of  injury,  by  aecurately  fitting  a  gold  ring  or  baud, 
with  knobs  on  the  labial  and  palatine  side.s;  to  each  of  these  a  li^^ature 
should  be  attached.    Thus  fastened  to  the  ring,  each  end  should  be 
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carried  back,  one  ou  eillier  eido,  io  frout  and  Ix-liind  (he  orek,  M"^ 
Bei'iirul  to  the  biciupids  aa  representwl  in  Fij;.  1G8,  m  b»  to  aci  c?'*' 
Moutljr  upon  the  irrc^iilar  lootlu  The  lignturw  iliould  he  niicw^"! 
from  d»/  to  day,  iiiuil  the  tJK>th  aexuuKM  ilii  [iroper  poritJoti.  BtM^t-jld 
tlw  Bpnce  uol  he  eutfictunt  to  iiermit  the  wi>  o(  tho  baod,  the  iiiatl  ^""^ 


Fra.  leS. 


Via.  109. 


practU«d  by  Mr.  Ti>m«,  as  ahowii  Ui  Fig.  109,  will  Ik-  found  r< 
drcc?iivi.\  A  pktc  id  Htlrd  to  the  iunidi-  of  thr-  nn-h,  und  a  Iniul  cke 
ried  in  front  aud  eulderod  to  projivttoit*  from  lli<i  plnip,  which 
between  (ho  hicuKpiiie.  On  cnoh  siile  of  tlw  irrcfcular  looib  n  meullia 
dovetail  ia  foEloncd,  mid  pieces  of  couipre«9>od  wukI  inwrtnl  into  tlirin 
The  swelling  of  the  wood  gmduidlj  tumn  the  tootli.  In  a  fow  dar- 
the  inciul  sockets  will  rp>|iiire  to  be  changixl  in  poiutiou,  anil  in  a 
wtvkH  the  tootb  may  ho  thus  hroujjhl  nearly  or  quite  to  il»  natural 
pliii'c. 

If  ihij  Hpafo  permitD,  tlwwK  two  lUrtho-l*  mar  lie  ndvaotagcoufly  com- 
bine<).  IW  the  plato  im  in  Fig.  169  with  tbo  innor  duvatnil  :  hut 
fortliolon}(  utii'<idi<.  bund  itubittiMtc  the  band  (Fif;.  16fl>  around  the 
tooth,  with  a  loop  on  l\u:  median  »ide;  from  thi«  poat  an  idaMio  lijra- 
ture  to  II  hook  widened  on  tliv  p\aic.  Tbo  tooth  is  tttmni  on  it«  axis 
by  iho  combinwl  pull  of  ihelif^ture  and  thni»t  of  the  wood. 

]ti-f<ir<- att^-nipting  to  turn  the  dwiuiing  organ,  it  should  boofirer^J 
tuinol  if  iha  n[HTtitrc  l>etwccii  ihi?  adjoiuin;;  Icrlh  i«  nflM'ifnt  to  ailmil' 
of  ihq  opcrutioD.  If  not,  it  ttioutd  he  incmuH-d  hy  the  extnu'tion  of  a 
bicwivifl  from  each  flidc  of  the  jnw,  and  moving  ibe  tevlh  in  I'ront  of 
lh<'m  Iwrkwnrd  until  auflli-it-nt  room  i»  obtained.  Tho  lime  rvt^uiml 
to  do  thi'  will  viirr  from  lhr<«  tn  ei]:ht  or  ti-ii  weeks,  d»pMidiu)t  npun 
til)!  numbvr  of  tcvth  to  Ix-  aeied  on.  and  the  a^v  of  the  paticaL  A 
•uffiirti-ut  uparo  may  Hom^liniff*  Iv.  eaintnl  by  prvming  ouiwarl  ilia 
luljninin);  t<i'(h  in  owi-n  whi-re  lhi-y  full  uithin  the  nonnal  curve  of 
th*'  arch.  This  iniiy  \w  done  by  the  ex|«in-'ion  of  wood  or  robWr,  con- 
tainod  in  metal  itoukctK  ntta<:bed  to  the  plate,  behind  Mob  tootb  to  be 
■ovoiL 


VhttBtlBLABlTT  Of  THE  TKETH. 


Pio.  170. 


N'arrmf iran of  tho  alrcolnr  bortlcr  u  a  rr<.>qti«nt  oiusa  of  imgtilnrilj 

of  tkc  tticix'ni.     Ill  llil»  awo,  lli--  <-cmratB  iiHiislly  |'r">il,  tliL>iif()i  it 

MMUtiinM  lia)i(Mms  Urnt  lonw  urc  in  iVkiii  ami  wimt'  ti<-liiiiJ  iliu  nroli, 

piwIiKilnit  pival  tMurmiljr.    To  rwDpdjr  uliich,  tbo  eucuiul  L>icutt|itila 

•btoU  bw  ri'ii^DVui],  iiiiU-sj  llto  (\r^\  niulnn  itn;  no  iducIi  oflii-liHl  by 

*«i»  M  lo  n.'iv.kr  lliiir  (inwonaliwi  dtmbtful.     lii   ihi*  c**",  llii-y 

«b'<ili|  bi-  cxtnuTtoii,  in  [lUoi  of  tlie  second  bicus|>i<L<.     If  biinupiib 

n:  ' '     -        '  .   ■  iirnnoiiO'l,  mid  iho  d«ci»ioD  tunw  M|N>n  (Ii<'  |ircbable 

1  .[_v  m'  tin-  ii-*ib,  stalioiice  decide  very  jnwitivtily  in  fiivor 

ofihi-  tiini*[iict«,ttiiii^L'ially  (Uiiior  tla'age 

ufliAi'i'ii.     But  l)"'  joMicinii  of  tliu  lir^ 

■Uolnr  ia  bat  fut  txu-k  to  |>)rriiill,  lu  all 

f"  '  "iiclii  of  Uio  «pACG  gniiiGd 

Im     :■  ■■[!. 

Tbv  fiill<«witi^  CUM  will  serve  lo  illus- 
trri'  -  .  I  ,| !   ,    I  for  rcnicdytni; 

(It  ..lily.    Thtf  Vub- 

Joui  ii4>  n  <i*uiiii|-  billy  titU-oti  yeare  iif 
*^ev.  llvr  hMtli  )in!M:iiti?d  ibo  arruu{;i> 
'«<'Ul  n*  wwD  in  Fig.  170. 

7bi>  prnxnd  niotan  of  tlii*  U|>|ii>r  jnw 
.'uiiiitl  liictr  |irr)|)er  jHuitinti  in  ilia 
tvcolnr  aivb,  qr,  in  otbur  woHr,  tli«y  wciri^  n  lictlo  inon;  tluui  lui  inch 
^*>*.i  a  l|un^^•r  apart ;  tlio  (imt  inotan  were  linnlly  ati  incb  n|>an,  Sii'I 
*■'*'  Am  bii'iiB|jii|s  vtre  dlill  ui«rur  ut  eatli  otUer.  Tito  cuii|>iii»,  (■»<H'pt 
*'>«t  tticy  wrrv  ))it:<lie<l  a  litili-  Ino  far  furward,  occupied,  very  ucmrly, 
"ivir  Urt.jfcT  |>(init»>u.  Tbe  rii;lil  cfiiiml  and  left  lateral  ineicini  pm- 
J*K*tnl  fully  a  ijuiirc-r  of  nii  itirh,  Hl'tii*;^  and  otlxrrwtM^  annoying'  and 
*''"  IIk  iip|"'r  lip;  lilt-  li'tl  i-f-iilral  wiw  tlintvri)  hHiind  and 

.  I"'!  „,  .     Aim  iln'  rij^it  cRiitrul  anil  Icil  lateral. nbilo  tbc  right  biientl 
t'**cctipi«d  a  iKMittoii  in  n  line  willi  iu 

AViihiuK  gt>infc  iiilo  u  atiiiiiU'  drtxil  of  tho  motlKxI  ttdoptwl  for  pro- 

l^ariag  lhi«  tiji|)lianrv  used,  ii  will  be  ^uffx- 

*^wu  ut  rvfcr  tlio  ri-Bdvr  lo  Fig.  171,    'Hiia 

•■••lirtwiiu  a  I'liisltT  nKHlcl  of  tlie  leelli, 

''Wi-olar  iKK'ier,  |>nUliiK-  an-lt,  and  the  ii(»- 

l«raUM  fur  ronnnlying  llie  drfnrmily.    Tlia 

■fvuiid  biciMjiidn  were  fimt  extrturti-d,  lliwi, 

V  °i«ni»i  iif  li|;»liin-a  n|>pli>-d  lo  the  seo- 

■^  niidnra  and  fimt  liieiiHpiits  and  niade 

^  ■  ■■•  II  band  of  g-)!'!  |tB»fiti!-  on  tlie  ant- 

I      I  lh«  arcli,  wliicti  w■.■^'  n'tiewr<l  every 

i|  wire  hniiiijlir  out  I"  iheir 

!'  ;      ,         .in  eleven  wp.:k'' ;  ibis  dooi'. 


Fto.  171. 
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tbrro  iriu  a  tpaoe  of  Dcnrljr  an  «ighlh  of  an  inch  betir«cfi  the  ciupiib 
Ko<l  lin't  1>i<;u«i>4d»:  tliis  wms  fillixl  up  by  bringing  btict  tlie  cuf>|iiik 
witli  ligBtim-j.  A  liguUiv  vu»  ntxt  ui>j>li«Kl  to  tlic  rigbi  lalemi,  [mmoI 
tbrougti  u  )k>U'  ui  tiii;  gvM  bdii<l  in  liuui,  aiiil  inatle  faot.  lu  leu  ibi)-« 
Ibb  toulb  was  bruugbt  tu  its  prajjcr  pliivc  A  ligature  wati  now  auucfanl 
toa  kuob  auldcrcd  ou  the  golil  |ilate  which  bad  b«en  fituxl  in  Uiv  iusiile 
of  tbiMnaliiin'I  |uUutii)i:  iirvh  iiir  ibbi  purixwu,  am)  ti«<l  li^iblly  in  froni 
of  the  jinjjiTTtii)^  riglit  cviilral  iiiciuur.  lu  iUmjuI  ifarev  wo-k«  this  vad 
brought  to  a  poaitiou  alougnidn  tiK  latcru)  iucuwr  of  th«  Miiiie  side 
The  leA  ce'iitml  was  then,  iu  like  luauucr.  brought  forwmrd,  aud  tlic 
I«tt  laU-rul  <-arri«l  backward  lo  itd  prujivr  [ilncu, 

Aftt-r  the  dufi>riniiy  wiu  i:orn!ol<>d,  ibu  teeth  prcaentad  tlic  arraoge- 
tuciil  rcproviiliNl  in  Fig.  17*2,  takiMi  from  a  planter  modi'l  auide  tntm 
un  iinprnKioo  of  tiK-  n^luiod  tcvth.  To 
oonvct  the  invguluriiy  iu  this  ca^.  it  k- 
qtiirvd,  in  all,  t«reuty-o(i«  wcek^.  If  aJ]  the 
teeth  naild  have  be«ii  tuu^  uptm  at  ibe 
tuime  lirue,  the  O[irnition  might  hav«  been 
Hr(mmpli«hc<)  ill  n  fibortcr  penod.  Ii  wad 
^  :^SS^     found  nrccsNiry,  too.  in  ooitwiuencie  of  the 

Kit  '  ^IMKI  Jm  '^'"^"^  action  of  the  gume,  oc^aniouMi  by 
'  «^ — ^  the  apparatus,  to  remove  it  tvery  niglit  or 
ten  days,  and  let  it  remain  off  <«ch  time 
twenty-four  howr^  It  may  Iw  prnper  also 
to  olworvo  thai  every  litne  the  lipiiiim 
were  lemoved,  it  was  talicii  frani  tlif  moulb,  and  tJie  loeth  tJioroughly 
cleansed. 

For  moving  a  projwting  incisor  or  oufinid  backward,  a  gold  spiral 
Bpring  was  f  irmf^rly  om|iti>yivI.  It  was  fi^und  to  be  more  cf!ii'i>'nl  than 
a  ligature  4>f  »ilk,  inasmuch  ik  It  knpt  up  n  ooiwtunt  tntciion  U|>on  the 
devialinji;  tfiolli.  Bxil  it  i*  oliji!cliiMinbIe  on  account  of  the  aDimyuoce 
it  cau»i-»  iho  pnticnt.  A  ligalurr  of  ruhhrr  tu  fnr  pn-forahlc,  ami  thii 
mat<Tial  w  now  vtTV  generally  emplorod  iu  the  ireaiment  of  rvcry 
deocription  of  irregularity  in  which  agencies  of  IbiR  nort  aro  required. 
The  difficulty  of  tving  lndi«-riiSber  li'^-nnireH  is  ohviatcl  by  the  use  of 
aeveral  «!»«  of  d'-licale  elasiic  tubing  ^French  manufacture),  from 
which  wwliiiiis  may  be  >rut,  more  or  low  thick,  acconling  to  the  required 
length  an<I  power  of  tlie  ligature.  Each  xirip  he«omes  thus  an  endl«B 
band  u'iiich  tmiy  lie  rcudily  pii3«e<l  fmni  one  tooth  tu  aitolher  or  to  a 
bonk  on  the  pliile. 

TImtc  arc  other  kind*  of  irrrgulnrity  of  the  upper  ini-iwra ;  but  wn 
•hall  only  notice  one,  wliich,  from  it*  petruliar  chariicter,  is  HometimM 
exceedingly  difficult  to  FPm«Iy.    It  is  when  one  or  man  of  tficee  tecU* 


»1TT.AltTTT  tJT  T»«  TErTIt. 


I  pUcdl  to  Air  bai-k  in  tlio  jitw  tliut  tbo  UDd«r  (cctl>  cunw  bvror«  \i 

tbiiii  lit  (SK-li  txvluiioii  ol'  tho  tihiiitli. 

Ul'  Uii"  kiti'l,  Mr.  Vox  tiiuiDoniUs  four  varielies:  The  firat  b,  wIkq 
ditv  of  tlio  ceninil  itivicora  in  eiiuntMl  su  far  back  that  tlw  lover  teeth 
•iiut  uv^r  it,  while  iho  oihiT  ct-tiirut  n-iauiiu  in  iu  proper  jdm-o,  fts 
rK|ir%DuU-d  ill  Fi|;.  173,  fttiicb  is  copied  rroin  his  work,  ta  urc  tUw 
tiMM  wliicb  rollov. 


?M.  ITS. 


Fi«.  (74. 


The  kvummI  ic,  nhi'ii  botli  of  ihe  ceDtnls  hitre  oome  out  beliind  the 
(Hri'li-  nr  [hn  <>]h<T  uvrh,  luiil  thi>  luterAls  occupy  their  owa  projier 
fMifiiliirii,  lu  n'pnTH-iili'ii  ia  Pi)i.  t'-l. 

Tliv  ihinl  ii,  wh«'n  the  IkktrI  iDcieore  arc  thn>vm  so  fur  back  that 
Uif  nmh-r  i<'ith  fthiii  itfftttn  titciii,  while  tbc  ceutrals  «re  «r«U  arratigfd, 
as  cxhiliilril  iu  Pi)>.  170, 


Pm.  IT& 


rill,  nil. 


■^j?  ^-'■ 


kWi^. 


Thv  flwrth  U,  whou  nil  tfao  incisorR  ar«  (iIulisI  *a  fiir  twhiixl  llio  arch 
Willi  i1k>  lowirr  U-eth  nhut  Ixfitre  them,  an  in  Fig.  ITti. 

He  iniFfiit  uImi  hnw  aikki)  to  tht«w  u  fitih  vuricljr ;  tnr  ll  Mmutiina 
KapjmiB  thnt  th«  ctupiilg  ol'  th«  tip)KT  jiiw  arc  thmwii  m  fur  bnck  u 
■t  laM  Ml  thi.'  iiuiilattf  th«  lowvr  (vi-th.  The  aiitWr  liiia  luct  with 
•t'Ttirnl  siieb  eitat*^ 

Two  ibin);s  are  neoesnry  in  (W  Irontnurnt  of  thv  kind  of  irrt^lurity 
j'l  '  <  '  nm.tu  prevail  iho  upper  imd  lower  lixth  Trom  cviiiiiig 
(ft<  <  r,  hy  phiciiiu  bL'lnv«D  tlieni  Miue  hard  dulvtiiiien,  8u 

lltnt  ihv  nvi'rlnppinK  iiuiuwni  mnj  tiol  iiilerfore  with  the  Docessary  ont- 
Wnnl  wdVrtniriit.  Thn  mthikI  in,  th<!  nppliciilion  of  tome  fixture  that 
«ill  i>xi<rt  a  mnMiuit  aiid  rit-ndr  proMiirv  iiiwD  the  d«viiLliu)j  teeth, 
SDlil  ibejr  piwN  tboH  of  Uiu  lower  jnw. 
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For  ilie  Kocomplisbmnit  of  ihi^  Turiuii*  pluiw  liavo  ham  prcfwd. 
Duvul  rcc»niiiicDdfd  the  nppliratiuti  o(  n  ^nKivvd  or  gutwnl  |ikl% 
■ntl  Caluian  iDVeuted  itu  inDirtiiiK'nt,  licuH-d,  wo  Ih'Ihvd.  upon  tteiina 
priurijilo,  l>ul  tiiucl)  belter  a^pte<l  to  itm  ]>iirjMiM<.     Wi-  lUiuktiJ  ite 
utility  of  t)>e  inclined  plune  afOiuUii  until  wc  had  i!iii(>lur«<ltt,uid 
foutiii  il  Mil  eSi^olual  nikd  Hpcctlv  mvlhud  uf  muviiig  tlvrMliii;;  fraM 
teelh  in  ibu  uiiporjuw  fruni  bi'liiml  the  dnitat  cirvle  to  tbrir  {«|*4 
pla«H,     It  iirtu  with  grvat  fiin-e,  and  in  tlw  pnfjwr  iniuiucr  P-t  ilir  »^ 
cumpliitliniuiit  of  tlie  obJevL    But  thin  very  l<in-v,  iukI  tk«  diffinitif  of 
coiilrolliDt;  It,  nuike  it  tittce«u«ry  tu  hu  rart>fiil  in  it^  uk,  ojHvtnltf^ 
upDU  piiriiully  L-nipt<.t)  Ij'ctb.     Tliv  riioifl  of  euuh  m-tli  nrv  iii  pf^'' 
of  formntioii,  und  of  i-uunw  lii^dily  vitulio'i),  luid  arc  very  suinpii' 
10  injury  from  tlio  Hhock  of  ivjiuitwUy  alrikiii];  upou  thi-  Ui< 

|)llltlV. 

lu  tin-  uppliritioiiof  tliM  prindjilp  for  tbi*  w>rr'-<Hii>n  of  irn-/iil.irt 
tUv  niitlidr  has  brva  ii)  Ihi.'  butiit  of  ooiiitniriing  the  B]>|>iinitii!  -oi*  ^''  ' 
whut  4lt(r«rently.  With  »  iHL-ullic  di«  nnd  cnatitrr^iuft,  hi<  haa  ■  |i|**H 
of  gold  litriick  np  over  utl  the  tr<t'th,  wliiti  priKti'-nblp,  m  IJtr  hark  n 
tin  firX  or  second  molar,  ooiuplvtcly  eiii-uiiig  Uiviu  and  Uic  al 


Fw.  177. 


Fia.  1781 


r^ 


Fio.  179. 


tbb  ten  (I^g.  177)  p» 
•MMagnMUrraubiliiytliaii 
can  be  obuioMl  fur  an  np- 
plianw  tike  ibi  an«  iuTntf- 
ei|  by  Caiainn,  nbli-h  mn- 
iiiMtil  uf  m  Miiifdti  ctrrular 
linr  or  pInlH  nf  gold  mm- 
ninp  n>und  in  frnnl  nf  th* 
liM'lh,  IViiiii  tUi;  6ot  nxilar 
nil  nlitMib' totllr  fin>t  riuilar 
iiti  t\«f  Mhvr,  lu  which  th« 
i  ltd  inn  I  pIniH-  wm  tolikrad. 
In  Fi){.  177  h  wao  » tvp- 


ntKTnvr.jfttrmtr'-fnK  tketit. 


mimljitiun  of  nu  tnclloctl  |>lAn«  fur  bringing  formrd  a  centra]  iaoisor 
vlitcli  luid  txua«  util  aliout  n  <iiinrtiT  of  an  iiicli  bcliiiid  tlic  otrcte  of 
tlir  (Ahvr  U'«tli.  TliP  niuiiricr -rl'  llif  itvlion  of  UiU  miitruiiieii(  ujkiii 
tbu  (lirvUtinr;  uwlli  t»  stinwn  111  Fij;.  178. 

Th«'  pinn  prnpiMi-d  by  lAlalinrra,  tia  ahowD  in  Fig.  179,  lakvn  fmin 
hi*  in'aiiM-  uu  «<.-v<Mid  'leiiiiiiuii,  b  to  p«j«  hUIc  liptturu^  vu)  urutind  ihv 
trrlli,  in  unt'ti  n  war  llint  a  {imiictly  din>«ti.>]  and  Mt-udy  [inv»iir«  will 
be  (-xcrtnl  nn  mnh  uf  llir  ti.-clh  u*  art'  Hiliintt-d  In^liind  ihi^  nrt'h.  To 
k«'|>  t)H>  )aw«  rittm  udnitoj;  in  cunlac-l,  In-  r<-<-<>iiiim->itls  tJiv  appliuatioD 
of  a  HK-Inllir  );mlr  (&i  Uii><d  to  two  111'  t)i<*  iiifi'rior  inulnr*.  A  cap  of 
vultniiin-d  ruidiiT  it  pixk-nililc  lu  itio  tn<rtu]tic  gmtv. 
TliH  {lima  poHMWGstliB  iiivritof  siinptidly.  aud  iwetuinn-i  ]itil«or  no 
<  rii.  i)  nil),  iMiwi-v^r,  Hoinetimea  bi^  t'oiindoot 
iigiiriouK  ill  ila  lutiod  ufiun  ific  tvotb  adjacvDl 
in  litme  Id  bo  brought  fumrd.  Tliu  fori:e  on  tbo  im-gtilar  u^vlb,  and 
thoM*  afpiitul  wtiirh  tlio  ligiiiuixv  act,  bniiij;  iipial,  aixi  in  upixxiiito 
■brpcliini!,  tli«  iMlL-r  will  \n;  dranu  btuk,  wliilc  ihv  Tormvr  niv  bmught 
(bnrnn) ;  thiiH  iIm  nii-anji  tiwtl  lor  ih«  corroelioit  of  one  vvil  will  eome- 
ocouioo  uiotber.  11i«  author  hoa  tried  it,  bowercr,  in  some 
with  the  nwBt  satihCitntory  nBiilu. 
tlr.  Fox  rvcumm«u<lL-d  n  gold  Iwr  tibixit  the  RixteenLli  part  of  mi 
itti^b  ill  widtli,  aiti)  of  pr(i]xirtiunaic 
tliirfcntw,  brat  in  ttUt  tlia  nirvatiirc 
or  iW  moiilh,  and  fiutcni-d  with  lig«- 
tntve  U>  Uii-  ivfliiHirary  mnlnrK  of  each 
Me.  It  is  piurcvd  opposite  each  ir- 
n^Iar  tuitli  with  two  huled.  The  ' 
trrth  iif  ili«  iipp«r  and  lower  jaw  ari^ 
piTVWitpd  from  coinii));  entirely  to- 
getlirr  by  lutttm  of  thin  blockn  of 

Wurr.  atuchod  to  carli  end  of  the  Imr  by  frihII  \»wist  of  ficiiil,  and 
mtinfjnpon  thcgrindin!5«irla(H'«  ofllio  temporary  molan?.  vFr^',  ISO.) 
iUXcr  the  inetnimont  ha»  bciMi  tlms  lastcneil  to  the  tct-th,  silk  lipl- 
Mrca  ore  piused  round  Buch  lu  are  witliin  the  arch,  and  through  th« 
bulni  oppoflit«  tlieui,  and  then  tied  in  a  firm  knot  on  the  outcid«  of 
iliob«r. 

Tim  li^turcM  niiui  1ms  renewed  every  three  or  four  days,  until  the 
tMtli  *hnll  )uivi-  ooniu  forward  fitr  enuu^h  to  Blrike  in  front  of  ihoae 
tliot  formi-Tly  nlinL  berom  thi-iii,  and  uultl  ihi-y  rhall  hnvu  ai-i|uired  a 

Hilfi Ill  d<-gnw  of  finnnnw  to  prnrcnt  tbtm  fmrn  rc-iuniiii);  Ui  Iheir 

(iniiiT  [Hviiioii.     As  MHjn  as  ihc  ti.-elh  »Iiut  j)<<r[iendi<-ularly  upon  eai-h 
Mhcr,  lliD  blocks  nuiy  be  nniovcij,  and  llx:  Wr  alone  reliiincd. 
Siouu  !8tSi),  luauy  praetitJouora,  both  in  EuglatK)  and  tim  Uuitoil 
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Ststcs,  Iiare  itubotiiubHl  c»ps  of  gold,  or,  vhat  is  better,  of  /itlcanJud 
rubber,  fi>r  lb«  lituck*  wf  ivon-  recommended  by  Mr.  Fox.  utd  In- 
Bteotl  of  nimply  iHjnliti^  thi-  luir,  they  i>ow  tvagt  il  between  meUdlle 
<^iutt<<,  Ml  ttiBl  all  i(9  pnrbi,  t!X<«j4  tltng>«  inimedintely  opposita  the  im^ 
uUr  tt«lli,  uiay  be  [n-rlKtlv  ii>lB|>tti]  to  the  detitnl  circle.  The  &[>)<■• 
ntiin,  with  thcw;  nM>dirniLtton»,  U  mora  comlbnsble,  and  leas  IJxble  In 
luuvc  upon  til*;  li^i'th. 

Mr.  Pox  dircx-bt  lliat  tlie  Mocks  of  ivory  be  placed  upon  the  tetB* 
purary  moltir> ;  but  (Jie  cups  of  f^ld  or  rubber  now  iiuhMtilutnd  ore 
iiilirely  diai-uiinecl«d  from  the  trar,  and  arc  oAt^'ti  ui>vd  afUu-  tbn  imfull- 
iiig  of  lliew;  t«NMh;  ihiry  are  thiMi  placvd  npiai  thv  lirsl  pt-nnanait 
niuUnt.  A*  tfae  nijM  prvveut  the  teutb  from  coming  tojcvtbcr,  nustt* 
nlioBi  during  tho  tinw  they  are  worn,  is,  neoenartlj,  performed  on 
tltem.  Th«y  should,  (hc<rel<>r«,  be  plnccd  upon  the  largcstand  8ir<iU);eet 
leelli ;  and  fur  this  reamo  they  ehould  be  applied  lo  thi>  molars. 

The  cun,'e<i  bar  should  be  ws»hed,  and  t)i«  teeth  cleansed  every  time 
the  ligatures  are  renewed.  If  this  be  negleded,  (lie  parlides  of  food 
tliat  culleet  between  it  aud  the  teeih  will  eooD  become  putrid  and  otfeit- 
ftive,  L'onsli luting  a  tourtM!  of  diM-ase  both  to  the  ginns  aud  teeth.  Be- 
fun;  the  bar  is  applied,  it  xhuuld  be  ajrcertaiiwd  wlietlier  there  b  suffi- 
cient space  Rtr  the  deviating  tmlh,  aud  if  there  is  uot,  room  should  1m 
made  in  the  manucr  before  dcH.'nhc<L. 

Some  direniily  of  opinion  exists  n»  to  tlie  nxA  iiuilalde  age  for  the 
corrcclioii  uf  thit<  dwcripiiou  of  irregularity.  Mr.  Fox,  It  would  wvm, 
preft^rrfl  the  [H^riod  immediately  previous  to  tliv  eholding  »f  tlte  tem- 
porary mntan  —  prubably  the  tenth  or  clcveoth  year  aftw  birth. 
Others  think  that  the  anterior  part  of  the  denbd  arch  c»uliuuns  tii  ex- 
pand until  the  eccond  dcotun.-  i*  completed,  and  that  the  bicuspids  afford 
a  belter  aapporl  for  the  ends  of  tho  bar  than  any  other  to'th,  and  are 
content  to  wait  until  the  fifteenth  or  even  sixteenth  year.  But,  though 
tlM-  arrfi  doM  someliines  expand  a  little,  yet  even  when  the  expansion 
oeetirx,  it  t«  gi-Ticnilly  m  inconsiderahle.  tliat  little  advaixaj^  can  he 
derived  from  it.  Monwvcr,  the  arcb,  instead  of  exjiaiidiuK.  i*  luueh 
nwre  liable  to  contract  wheuever  a  vacancy  «<Hror*  iu  the  dental  uirde, 
eithnr  by  tbe  extraction,  or  from  the  improper  growth  of  one  or  more 
of  the  litth  ;  heUTO.  the  diffi<rulty  is  apt  to  be  iMere«.*ed  by  delay.  The 
evil,  it  ia  true,  may  be  rwntdied  at  the  littcrnlh,  wiveiiteenth,  or  even 
eiglitecutli  year:  hut  it  is  rarely  a<lri»ahle  to  defer  it  to  w>  late  a  |wriod. 

Th«  m.Bl  lliat  ia  rec|uirc<l  in  the  treatatent  of  irregularity  nf  the 
lower  inciwirs  is  to  remove  a  liKrth.aud  to  apply  freqiieni  prnMun)  to 
ihe  ticviating  organs,  Tliu  loa-cr  iactoora  are  lew  conspii^uou*  than 
thowoftlie  upper  jaw,  and  the  loaaofone.if  theothent  arc  well  arranged, 
Lf  scarcely  perceptible. 
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The  use  of  vulcanite  or  hardened  India-rubber  promises  to  be  of 
great  value  in  the  correctioD  of  irregularities.  Tlie  piiculiiir  mauipula- 
tiona  it  requires  will  be  found  iu  another  portion  of  tliis  work ;  it  is 
only  necessary,  therefore,  in  concluding  this  chapter,  to  briefly  mention 
the  properties  which  fit  it  for  this  important  brunch  of  dental  practice. 

It  admits  of  absolutely  perfect  adaptation  to  the  teeth.  If  only  a  part 
of  the  crowns  of  the  teeth  require  fitting,  a  wax  impression  will  be  suffi- 
ciently accurate.  But  if  the  gum  and  undercut  surfaces  of  the  teeth 
are  to  be  fitted,  a  plaster  impression  is  necessary.  Prof.  Austen's 
method  of  taking  plaster  impressions  in  gutta-percha  cups  will  enable 
a  skilful  operator  to  take  an  accurate  imprcsBion  of  any  mouth,  how- 
ever irregularly  the  teeth  may  be  arranged. 

A  closely  fitting  vulcanite  plate  can  be  worn  with  comfort ;  hence 
the  patient  is  not  tempted  to  remove  it.  It  has  no  motion  ;  hence  does 
not  wear  the  teeth  or  irritate  the  gums.  Its  firmness  of  adaptation 
makes  it  an  excellent  "fi.'ccd  point,"  from  which  to  make  pressure  or 
traction  in  any  required  direction  upon  the  irregular  teeth  :  the  coun- 
ter pressure,  being  distributed  over  all  the  regular  teclh,  is  not  felt. 
When  it  is  necessary  to  cap  the  molars,  a  layer  <if  varying  thickness 
should  be  carried  over  them  all,  to  prevent  the  soreness  caused  by  mas- 
tication upon  any  one  tooth. 

Any  variety  of  appliance  may  be  used  in  connection  with  the  plate, 
that  the  judgment  of  the  operator  suggests,  as  best  adapted  to  bring 
about  the  required  change.  The  plastic  nature  of  the  crude  material 
permits  enlargement  or  extension  in  any  direction,  withiiut  the  neces- 
sity of  soldering,  as  in  metallic  plates,  and  with  an  exactness  which 
cannot  be  had  in  carving  ivory  blocks. 

Thus,  prominences  may  be  left  behind  teeth  which  are  to  be  moved 
outward  ;  in  which  may  be  made  dovetails  for  the  insertion  of  com- 
pressed wood  ;  slits  or  holes  for  India-rubber,  which  makes  more  rapid 
pressure  than  the  wood  ;  or  holes  f«r  the  insertion  of  small  screws. 
These  screws  may  bear  directly  against  the  toolh,  and  be  turned 
slightly  each  day  or  two.  Or  the  portion  of  the  plate  next  the  toolh 
or  teeth  to  be  moved  may  be  separatcil  with  a  delii'nte  s;iw  from  the 
plate ;  the  ends  of  the  screw  or  screws  playing  into  this  move  the  tooth 
or  teeth  by  a  broad  bearing,  which  will,  in  certain  case.^,  be  belter  than 
the  point  of  the  screw. 

Or  a  small  piece  of  vulcanized  rubber  mav  be  taken  ;  one  end  fitting 
against  a  m<ilar  or  bicuspid,  and  into  the  other  end  a  ."creiv  thread  cut 
to  receive  a  delicate  screw  ;  on  the  head  of  this  screw  a  second  piece 
of  rublwr  may  be  fitted  against  the  tooth,  to  be  moved  so  as  to  allow 
the  screw  to  be  turned  without  changing  its  position  on  the  tooth.  This 
combination    forms  a  miniature  jaek-serew,  similar  to  tliuse    rccom- 
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tucii<)nl  ftome  ye*n  since  by  Dr.  Dwindle,  ani)  will  oft«n  bn  (tmtA  nw 
All.  It  iMsy  bo  used  in  coDibiniktiuu  w  ilfa  tiw  rubber  ptule  bjr  Mladi'af 
one  end  to  \\w  plato  iiiKtctuI  of  n»liu|$  it  ■g&iiiM  u  tooth. 

Ifit  in  <l4;siiTuI  to  Riovi'  ft  t(H>th  liv  till-  t'ln^tiL-ity  gf  ■  s)>ri]i-,  tbii  ns 
be  made  or  vulcanite;  oiti;  «iid  of  il  liltiii);  ti^'btlj-  into  r  fn»v«nUit 
tUo  i>liiU),  M  Itiiil  the  rre«  end  sIibII  Itmri^iiti  the  rttfuidite  {vnxa^ad 
ihfi  ^'l>th.  Th<>  clastic  slip  or  epritig  •'■iti  niudilr  bo  bent  by  mamid 
a  wanii  hunii^ihvr,  ao  as  to  prHs  wild  gnnlur  <ir  \vm  furoc.  w  tb  «■ 
way  deinatKl.     Fig.  181,  takco  from  Mr.  Tomiv'  work,  will  UlutiMe 

ono  varkty  oftlte  appliviitionafipiip; 
in  tlii«  mjx'  pn»iii);  outwanl  and  ktB- 
ally  tliv  Irft  t<«fitntl  and  right  iKm! 
iudfiirw.  Tbi»  niudo  uf  luaJiiD];  |>rw- 
ure  will  W  found  vrry  UNcliil.  ll  fu 
iteadilr,  in  umli^r  I'uutral,  and  dun  xt 
need  nncwul  so  often  iia  the  wod^scf 
vruod  or  rublper. 

Whe««  lijcature*   an  requind,  ikr 
Tnlrnnitv  plate  aflnrds  mi  rosy  omu) 
of  Rliachitig  them  in  any  dmirwl  foA- 
linn:  (wuini;  (hum  ihnKigb  Itulis  tad 
tying;    liKipiii);   ihein    over   ])njivtiDt{ 
ktifilu  uf  vlll<■anil(^  or  OT«r  Hnall  tueUll 
hookit  Jtct  in  i\iv  plnh.1;  or  ttrolcliiiig  tlmu  tliroagb  slits  aaarn  in  tht 
platv. 

If  a  liaiii)  14  to  be  carried  f fr  any  piirpom  in  IVonl  of  th<*  arrh.  il 
may  he  counected  with  the  platr  on  thi;  innide  nf  (he  nn-ti,  lUnMtgh 
any  Bpocra  cccnrrins  bf^tween  the  bicuspids  or  moUra ;  if  tlitir«  arv  bo 
such  spans,  or  if  ihey  are  to  be  cIummI  tip  in  the  procsaa  of  nv'oUllnB, 
ibe  cap  which  b  often  re4|iiircd  to  paM  over  tlw  molan  will  i-(iiiii«ct 
the  two.  Bui  the  outaide  band  ia  not  often  neraaiarT.  Tl>e  ituida 
plate  iH  Iftw  awkwanl  to  the  |«ti<'iit;  it  Ih  out  of  4i<;hi :  nod  nloioH,  if 
not  <|ui[e,  (tvi'ry  rwjuirxHl  movcnvcni  can  bo  ohtiiiiit->.l  from  il,  «t«d  la 
tltii  exclusion  of  th«  inclined  plane  of  Oatalan. 

Ill*  c«»c  described  on  paRO  430,  Fi^.  170,  could  have  been  admi- 
tagccusly  treated  by  the  use  of  n  \iili-antt«  plat* ;  the  Tarioos  aiacn 
progressing  n«arly  at  the  same  lime.  The  impmsiini  in  1I10  <imc  to  Iw 
taken  in  planter ;  the  plate  capping  the  si-mnd  nolan ;  first  mutan  and 
fint  I)tcu9|iiils  curried  outward  by  woo<k'n  or  dastir  wedtre^.  or  by  a 
double  »|iHng  of  vulcanite  fa.'>tcn<xl  lo  ih^-  plaic  rip)HMilc  eui^h  k|mci-  i>f 
the  cxtnirkil  uroond  liicUHpidn  ;  tlii>  Ii^ft  n-iilntl  and  nchl  lalcnil  car* 
rini  oui  by  wedgn  or  scrow* ;  tlM  riglil  cciitml  and  loft  lateral  brought 
in  by  ligature*  loojied  over  hooks  in  tlio  plate.     At  the  comfdetioo  at 
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n  nvw  iinpriMion  (o  b'l  tiik^'ii,  mud  the  plulu  worn  until  tltu 

nil'  l!nnly  vcl,  piuwiiig  a  ligatiirt;  iirouml  thu  two  outstandiuj; 

iMfa,  la  [irwoni  ih«>ir  trnilL-uc}'  to  nrtiini  Ui  Ihctr  oltl  poHitiouH ;  ibe 

lint'-  itni-ir  wiiulil  ki-wii  tbi-  iHhi-ni  in  pliut*, 

A  ['.'Xt-lMtik  mil  uuly  givti  ^'iicnil  priiiciplM  uut  illualrute  ihcin  hy 

A«T  (aMttpUi*:  Tdt  tbit  varwtici  of  irn-gulariir  are  altnort  vo<ll«s«. 

I'll)  irmtnK-iit  ilfiiojuuta  a  c»rr«:t  knuwledge  ol' pbr#iiili>gi- 

4«);ti.-Ml  luTtiiiu  to  kuDW  when  ami  nbero  to  act;  u  skilful 

himI  an  iuvt^nlivo  nil  to  kuuwr  jual  wliat  ti>  ilo  an*!  how  lu  <lo  it. 

ciiticliiriou,  lu  sum  up  bricHy,  do  nut  uitoriVr«  wborv  by  nrnple 

xtrnctiiiQ  the  cam  will  correct  itadi';  when  tmth  miut  be  moved,  do 

dnutdfillr.  tu  avoid  tediutu  delay ;  btit  taki>  care  not  to  be  su  rapio 

excite  iuflanimatiou :  do  iivt  inovo  teeth  wit b  defbnned  ordefec- 

;  do  not  vaerilice  wmud  and  regular  bicuspids  to  brioji;  liitn 

RTi-li  lirrili  which  will  rcijiiirc  to  he  niorcd  lhri;>u;,'h  a  jfreai  PiMice, 

r  tltie  muvoin<.-iiC  niat<:rially  inipuiK  tlK^ir  durability;  lantly,  du  nut 

pt  to  brint;  toeih  to  a  |MMitioD  wlwru  you  cannot  koop  lli«in  until 

''i  jHijit  inakM  llieni  ixirniiini'iil  in  thrir  iit-w  |Huiilion& 

I     MifN-rior  ci'«tn»l  in<!iMir>i  pniji-cl  beyond  the  inferior  80 

tiiudi  Bs  tn  ^vr>  a  pointnl  apptrunuivo  to  tlie  li|>,  Dr.  Kuij^ley  retroin- 

\\\a  folliiwiu);  regulnlin^  iipplinncc:    A  rubber  plate  tiltin;;  the 

■irthv  Ri'iulh  is  coKMrucrk'd  on  a  plai>t«r  model,  taken  from  n  pliw 

W  impnoiiou,  in  the  aanio  mnaner  Bs  any  other  vulciuiKiil  nd>bi.T 

wiHild  be  made.   This  plate,  which  in  uioile  lu  delieale  im  stmngtb 

durability  will  permit,  ia  cut  away  npixi^iie  the  irr^-^ilar  in>'i>or», 

ilint  tliisp;  may  be  nnm  for  thu«:  to  bo  praHu-d  iu.    Tlic  prumtiro. 

:li  if  brought  tb  b«ar  in  i>u«h  a  manner  na  not  only  tti  movi;  thcsQ 

tn,  but  to  act  nioro  or  I<mi  upon  l)i«  whole  arch,  it  inntle  by  means 

a  very  fimpio  irontrivinnT,  xuch  an  a  piecv  ol'  gold,  formed  in  the 

vltapv  of  a  T,  nlmut  a  ipiarler  of  an  inch  in  Imgtb,  nnd  with  u  staple 

r  rinfc  at  the  bottom  of  the  upri;;ht  portion  of  the  T,  ihrou^Ii  uhich 

ligatura  may  be  [wwol.    TUh  litraluit:  is  a  rubber  rin(,>,  cut  frvmi  a 

pieC*  of  funall  rubtmr  tubing,  and  i.«  |W9»'i'd  througli  itie  eyelil  in  the 

T  ami   tlien  attached  to  the  plate,  reaching  directly  to  Ibe  Moond 

.r*  "II  t-itlier  «iite. 

n  plnU-  bi'tng  iotroduon)  into  lh«  mouth,  the Tij>  brought  forwnnl 
(ittMnl  betwern  th«  centml  inriannt,  eo  that  the  croM-bar  of  the  T 
it  btuiiKlit  fi  bear  upon  their  Inhinl  furfacRs.  If  the  incisors  are  in 
.rliWT  rnntttcl,  space  Ja  made  for  the  fpild  bar  forming  the  part  of  theT 
•J  iiilo  tlie  mouth,  by  wedging.  Tlie  offtrt  i>f  this  appli- 
',11  draw  the  central  ineiaors  inward,  and  nl  tite  same  Lime 
the  side  teeth  outward.  Tb  prereol  the  iiwuore  from  return- 
tbeir  abnormal  [XHitton,  delicate  rubber  i^gs  may  beoaed,  being 
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slipped  <l^T^  tW  incison  ain)  altjichecl  to  a  cloae-fitting  letainiitg  pi 
oi'  rubber  covering  the  nwf  of  ihn  miKJtli. 

Ad  xppliaiicfl  for  correcting  im-giiluriiy,  )iivx-ot«d  hy  Dr.  Reilman, 
conatdU  of  a  vulcniiixi.-'l  nibU-r  jiliitc  fitting  tlic  rooruftlir  mntitli,  and 
covering;  the  extmor  »urftic<»  of  t)ir  tt-Kb  vrhiL-h  give  it  i>u|>]>ort. 

Thb  plal«  a  cut  away  in  the  direciioD  in  which  any  tooth  u  to  be 
moved,  and  «r«dg«s  of  wood  iuHTted  iu  bolra  Dwdo  in  the  piai«,  bear- 
ing upon  Ihd  (Icvtaiiiifc  leeOi,  cither  from  the  outside  or  iiuide,  na  tbfl 
ciw*  miiy  ruqiiiro.  The  iredgm  of  wood  arc  ohaiigtHl  from  time  to  time 
na  tbe  moving  of  ibe  tMlb  iniy  rvquin).  The  appliuacv  u  easily 
TOmovod  by  the  jnlient  for  the  purpose  of  cleansiii;:  it. 

Defonaili)  from  Bxettsieo  DetKlopiwnt  oj'the  Tttlhaml  Alrrolar  Rittgc 
«/  Lower  Jaw.  —  Whcu  tbo  tooth  of  the  lower  jaw  fonu  u  laigcr  arch 

than  tlvwc  of  thn  upper,  the  inraMn 
and  (■uspjdi'  of  (hi?  formtT  bIihI  in  front 
of  llioKf  of  (lie  lal(«'r,  raiiTiiiig  ibt^  chin 
to  pn>jcet,Bnd  otfaerwifioimpRirin-;  the 
symmetry  of  the  lin-e.  Tig*.  WZ  and 
183  |in-ient  a  front  nnd  a  side  view  of 
thia  deformity.  It  may  result  Axidi  k 
want  of  correwpandrnee  in  the  devel- 
opment of  the  teeth  and  alveoti  of  tba 
two  maxilla,  ihc  upper  juw  hrin^  i\rfto- 
tive  to  Bite,  while  tlie  lower  jaw  is  natuml ;  or  the  fonocr  licing  mita- 
ral,  the  latter  may  be  in  excem.    It  may  alw  ariwe  from  a  eimpis 

eversion  of  tlio  lower  toctb  or 
^"''  '*"■  invcraiou  of  the  tipper. 

TVealmait. — Th«  remedial 
indications  of  the  deformity 
in  cjucstioa  consist  in  dimin- 
uhing  the  «tt«  of  the  dental 
arch,  wliich  is  always  a  (fr 
dious  and  difficult  o})enttion, 
re^uirio^  Ifreul  puticiire  nnd 
pc/wvcranoe  on  tliy  pan  gf 
tlie  piitirat,  and  much  m^ 
ebaniiid  in^uiiity  nnd  fkilt 
on  the  ]inrt  i>f  the  denlUt. 
Tlie  applianccti  to  bo  Oft* 
ployed  have,  of  necowity,  to  be  more  or  lew  complicated,  r«<)ulring 
the  roost  perfe<rt  accuracy  of  ada|>iaiton  nnd  neatness  of  exiwiittonf 
they  must  «\so  be  worn  for  a  long  time-,  and,  nx  a  natural  eonMignence^ 
are  a  source  of  oouaidcrable  annoyance.    The  6nl  thing  to  ho  done 
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oxtnict  iW  lint  inferior  bimmjiida,  Suflicient  n>om  will  lliut  bo 
ItlnhiMi  fur  chu  i'<iuini<.'li<iii  wtiicti  it  will  Ix  nvctsiuny  Ut  i-lR:!'!  in  iW 
drtiUil  arcli  liir  tlii<  iicnMiiijiU"liim'iil  of  lite  ohjix-l.  Aii  ucciiruie  iiu- 
linmitm  of  llto  iMitJi  lutil  alvvulur  ri<Igc  bIimiIi)  be  taken  with  wax, 
hiftuutil  ill  wiirni  water,  nml  fVotii  iImh  impuwriqii  a  jiln^lor  model  js 
pntvii  red,  aii'l  ittuirwiinl  n  iiKriiiilir  diu  and  couolcr-die,  in  lti«  maniNr 
tA  bo  d«wcribcd  in  a  ?ulwci|iiont  Hinpter. 
Tills  doo«,  a  p>l'l  piste  uf  tUe  ordiniiT^'  tliirkm^M  ihould  1m  svnig«l 
til  tho  fint  aui)  MtMnd  tnnlBn,  (if  the  secmid  liiu  auulc  its  appear^ 
r,  sml  if  Dut.llie  Beruinl  bitus- 
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pid  And  Bret  mutar  on  fnch  eido.) 
m  OS  completely  to  imk'iuu*  th<,«e 
I).  If  ihfw  nij"  lire  not  thick 
Ugh  to  piT'Vviit  till-  fnmt  l*rlli 
from  coming  tojjrthcr,  a  piece  of 
pAtl  plnte  ninir  l>e  eutdcreil  on 
ihat  pnrt  of  Fii''h  which  nircra 
tlto  f^iiidirig  i>urfiicw  i>f  tlit-  l<->>th. 
Zlavtiig  pr<x*etK-d  ibiw  fur.  a 
•mail  gnid  knob  U  soldered  to 
tlir  inut-r  and  oiit'T  front  <''>nion! 

»i*  biitli  i-iipi,  aM<l  to  i-aoh  of  tlKM  a  lignltirv  of  «lk  or  rubber  is 
faitacli«d.    Thwe  lipttnrc*  ara  to  Iw  brouf^lit  forward  ai»d  tied  tighUf 
a*K-x>iiiic!  th«  i:i»pi<U     Wlipti  tliu»  a<ljuKti.-d,  tho  lowor  nn-li  vill  pr^eill 
xY*^  n['lM'Mrau<^<  rxhihitod  in  Fi(,'.  IHi.     Uy  this  mmua  tlie  ounpidi 
naaj,  tn  RAmii  or  twenty  days,  be  taken  back  to  tlte  bivi]a[iiilA.     If  in 
^h«jr  pro)fnffl  tbor  ara  not  carried  toward  tlit.*  iuuer  purt  uf  the  alveo- 
lar ^i»^^;^>,  llie  outer  ligntiirr#  may  bo  lert  oif  after  a  fcvr  dnyi*,  ainl  the 
Untrr  onM  aliiae  employed  to  o'^nipli-to  tlto  rvnuiindcr of  tliu  operation. 
Aflvr  Uh)  inMiiiioiki  of  ibe  euf  ptils  have  been  tbua  changed,  a  circular 
Hnr  of  gold  Blioiild  bo  miidv,  oxtcudiilg  front  on<>  cap  to  tlie  oilier,  w 
1(1  pBM  alxMit  a  iidiirter  of  an  inch  Miiml  titc  inewors,  niul  \»-  wil- 
ri:d  tn  tlio  inner  tide  of  each  cap.     A  hole  n  tn  be  niatic  i!iroui;b 
tilia  liattd  bdiind  each  nf  th«  inciiwra,  tliroiijih  which  a  ligature  of  silk 
may  bo  |<ai«cd  and  )>Ti)ti;;}il  |S>rwnnl   imd  ti<d  tii^hlly  in  front  of  each 
toctb.     Tbwc  ligntumt  »li(HiM  Im  n-m-wifl  every  day  until  the  t*rlh 
eorriol  far  enough  back  to  rtriko  on  the  inriile  nf  the  comnpnnd* 
If  treib  in  l)ie  upper  jaw. 

Fi|t.  IM  reprtnenU  the  app(-arance  which  the  lower  jaw  proMiiM 
with  the  liut-nnim^l  opfuimtiu  upon  it,  and  will  lietter  conrey  an  id«i 
»t  ita  cAiistructii'n.  the  mnnncr  of  it*  application,  and  its  mode  of 
««]><«,  than  any  deM.'Ti{>tion  whicli  can  bo  gimo. 

\a  appliance  of  this  tort  may  bo  nuulo  to  act  n^tb  great  efficiency 
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ill  reoKdying  Ui«  dufunnity  in  ijaMtion:  but,  iu  iu  )i)t[>li(;ati(>n,  it  U 
Doceesar;  that  ihe  vb|m  ho  filled  villi  ti>e  grcatot  a<-<'unu'y  to  lh« 

teelh,  and  ihcy  yliould  b«  re- 
moved every  eluy  an<I  Uioroughly 
cleauMtd,  RH  »iOI  iv  tlio  Iccib  ilivr 
raver,  tl'  Uiia  [irL-vituunii  I*  ncg- 
Jeclwl,  tlie  iwcrutioiis  of  the  mouth, 
nhidt  oollt.'rt  between  the  |^ld 
caps  aud  tmtli,  will  >hk>u  become 
acid,  and  c<im>ilf  Uik  Utter. 

The  rvinvrka  made  in  llic  prv- 
viuiu  chapter  upon  lh«  use  of  the 
vtilvanitc  arc  npjilicable  li«re. 
Such  a  pblte.  for  this  claai  of  aui»,  i»  rcailil;  made,  and  inflii.'ta  no 
injury  n)M>ii  teeth  or  gums.  Elastic,  iiMtead  of  silk,  ligatiirea  migbi  ha 
used,  aud  the  retraction  of  the  incifors  carried  on  fiiiuultsiii-'uuity  with 
that  of  the  cuspid*.  The  use  of  vulcaoiicd  rubber  instead  uf  gtitd  iti 
of  great  value  in  rarrecting  inegularilies  of  thia  naiurtj,  thu  form  of 
the  appliances  being  the  same. 

Prufru^ion  tif  the  Lomer  Jau-.—'I^iu  deformily,  allhuugh  produced 
liy  a  iliili^n^tt  cauae  frum  the  etie  la.it  d<ticril>oil,  i*  .limilar  to  it,  and 
givts  ti>  tlie  lower  part  of  the  liteo  an  uunalural  and  Hoinetimee  disa- 
grx«abl<:  appeiiruiice.  It  aim  biterferee  with  ni&»li«-ation,  and  often 
vcilb  prfhei»ion  aiwl  diiftincl  iilteraDoc.  It  whitlly  elianges  the  rela- 
tionship which  tlie  tevtli  Hhoidd  Mt:4uin  to  each  utlier  when  Llie  niouib 
is  cloael.  The  cuspa  or  protuhorauci.^  of  the  bicuspids  aud  molan  of 
one  jaw.  instead  of  Rttiog  into  the  deprewtons  of  the  corr««p<iiKliii 
teeth  of  the  otltcr,  ottctt  strike  their  mntl  jironiineiit  pointe;  at  e(he 
times,  the  outer  protubcrancm  of  the  lower  molam  and  bieu^ids,  iuHiatd 
of  fitting  iolo  liie  depreseioiia  of  the  tame  cIms  of  teeth  in  the  upper 
jaw.  «liul  on  the  oul«ido  of  these  teeth.  The  trituration  of  alimeiitn  U 
eoiwrquently  rendered  more  or  Ices  imperfect. 

Thin  prtitnuion  of  the  lower  jaw  is  supposed  by  some  to  be  the  result 
of*  "  oalural  partial  luxation."  In  fact,  its  cmmbb  «r«  by  no  meaus 
cWrly  uiideratood.  It  is  oflen  horcdilary,  and  would  eeem  tobeeauM'd 
by  ibut  niy>l(-Tinufl  agency  wliich  iuiprctHes  peculmrities  of  growth  ai>d 
shape  not  only  upon  Ibe  lower  maxilla,  but  ujmu  every  hoiw  in  llw 
l>o<ly.  Tliix  agency  la  s<a  coitstaut  and  over-ruling,  that  we  mn«t  be 
preparoil  to  find  the  jaw  returuint;  to  ita  paution  aftrr  the  di»«ontinu- 
aoce  of  treatmeDl ;  unless,  by  theinterlookingof  tlie  ctuqv  of  the  upper 
teeth  and  the  ovej-lappiug  of  tlie  upjwr  inci»ant,  we  con  restrain  the 
tendency.  It  i«  ofmore  i>equeot  occurrence  than  the  uu«  which  results 
from  exceasive  du^'elopnient  of  the  tcelh  aitd  alveolar  ridge,  and  requires. 
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ir«  stfttnl,  an  entirely  (UlTcrent  pile  of  Ircalrocnt.     Il  rani; 
vi(>uv<I}-  i>t  wcoDil  tlrntitioD. 

'•/. — Tliu  jiliu)  of  tr<-iitii)«it  u^iinlly  adopttnl  oonskto  id  Gut- 
ttxiag  un  varli  HiJon  naaW  block  of  ivory  or  it  cap  of  vuk-ntiito  on  uoe 
of  tli«  lowi-r  luol&ra,  thick  enough  to  keep  the  front  teeih  about  a 
«|itnricr  of  an  inch  apait  when  t)H  jaws  are  clooed.  Fox's  baudnj^ 
mast  iHiw  Im  ajiplinl.  TliU  is  buckled  as  rightly  ae  the  paliuiil  ciin 
bt^r  with  couvei)icfi(-e,  pTctsiag  Uie  chin  upiFard  nod  luukurard.  A 
plt?c«  t>f  bHijfh  woihI,  sliulitly  Iwllowed  iio  &a  fi  Gc  Uit!  arcb  of  tlic  lower 
teeth,  mndc  iinrniir  iil  (he  upper  eiid,  u  iulr•xill(^cd  btHni'i-n  the  tt^-lh 
ecvorul  tiaiv«  u  (hiy.  th«  CDnt«ve  portion  resting  upon  the  outnidoof 
tbe  low«r.  and  ag»iit*t  tlio  iwritk)  of  the  upper,  employing  at  each  tint 
an  tnui'h  pnwiiin'  an  cnii  )hi  xufely  ajiplii^il.  By  coniiiiuiiig:  lhii<  opora* 
lion  IVittn  day  t»  duy,  for  lu'vi-ral  wei-ks,  the  uiilitrnl  ndatitukfJiip  ul'  Lho 

jam  will,  in  luou  com*.  Im  reatored/ 

The  dwnriptian  of  bandagn  here  alluded  to,  and  the  mauner  of  ila 

jtpplicAtton,  in  rvpraMDtwl  iu  Pig.  lAtl. 

Vi'hen  th«  protrusion  of  tho  lower  jiiw 

■M   nc^iNimpanietl  hy  irnr';:uUrity,  means 

siliiiuld,  at  tile  same  lime,  he  ciuploy«d 

i«jr  rrmHlying  it.   'Hie  earlier  tlie  trcat- 

xnenL  to  tuNtiiuie<t,  tlie  more  eunily  will 

<4)i)  de-fitnaity  he  overmnic     It  may. 

l-tiiwev(-r,  b»!  Kiictwufiilly   r«m«<lied  at 

VKity  ttnio  previoaxly  to  t]iO   twentieth 

year  of  agOi  and  Kometiinu*  at  a  mueli 
later  pcriwl;  hut  aHer  tht<  time  th« 
«  »{>erati(iii  heraimn  miin.i  difficult 

tn  ctuas  nliL-ro  tin'  lower  frunt  lii-tli 
uIm«  over  iJie  upj>er,  and  thus  caiug  a 
Jlefonnily  of  the  laoe,  it  is  iniportAnt  lu  dkcriminalA  correctly  bctwno 
KboMt  which  rt^iilt  from  malformntion,  and  a  pri>lnii>ii>ii  of  the  jaw 
ocradoiicd  by  partial  luxattoD,  a?  tlio  remcilial  indicatione  in  the 
two  nro  entirely  diflcrent.  Tboae  which  wnuld  prove  succeasfiil  in  the 
On  <  'icettwful  in  Ihe  other.     But.  furtiinotely,  defonuity 

ttj .      .  '  mentioiK^l  cause  m,  com pam lively,  of  rare  occur- 

nmeo :  bfltKe,  the  deniiM  it  seldom  called  upon  to  exercise  bis  inge> 
niiiiy  and  «kUI  in  ita  treatmeDt 

*  An  lnt*r*«lins  arliott  \,j  Iir.  J  S.  Ounnrll.  an  Ihf  tT««tin«nl  of  ilerDnnUi^i 
a(  ihU  klnil,  I*  euulatiDd  iu  one  ot  Uie  t*,r\j  ((i1uid««  of  ibe  Amerinn  Jcnm*!  of 
liMUl  8«i«i«e. 
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CHAPTER  IX. 


I>ISU)CAT10X   AXD  PKACTintB  OP  THE  JAlT. 

FROU  th«  peculiar  manner  io  whiuh  ttic  inferior  maxiUn  i<  artii 
!&!«.■<)  to  tliu  U-ni|>or»l  boiira,  it  u  not  very  li»bl«  to  dUloctiti 
W)k!D  il  oc-cur«  in  out.-  or  Wth  of  the  coui]yl<«,  tlie  Uixation  U  ttlways 
furwani.  Ihc  conlomatiou  of  the  pari*  preveniinR  il  from  lukiuj;  pi 
in  any  other  direction,    Tlie  oblong,  toundMi  head  of  «ach  condyle 
nr^ci^ivo"!  into  the  fore  part  of  a  (le*p  fo»a  in  the  temporal  bou*,  «i 
Mtcd  juot  before  the  meatus  suditorius  exurntis,  and  under  tli«  bi-jci 
Diug  of  tlie  zygomatic  arch.    The  articular  surface  of  each  it»  cov 
vith  a  emooth  cartila^  and  betw«eu  them  theru  is.  a  iut>vublu  c: 
lage.    Thia  latter  is  connected  nilh  ilxi  aniculnliiig  Hur&icia*  of  tl 
comlylo  and  {{lenoid  cavity,  ext«ruaily  by  tbe  exlvrual  lateral  liga- 
ment, intcrimlly  by  llie  caiutilar  ligamiint,  anil  in  front  by  thd  tend 
of  tlM!  i-xti^niul  plen-^«ii).     Tlili  oarlUagc  U  i>i>m«ttmm  calk-d   t 
nK'ni»-uH,  from  ilJ'  hIiuih',  being  thicka^t   around    its  circuinf«ren< 
Oipccixlty  at  the  buck  part.     The  tciiipitro-ninKillury  arlirulatioii 
etrengthened  by  an  inta^rnnl,  on  externa),  and  a  capsular  liganiei 
aUo  by  ihc  tendinous  ami  muscular  iiu>«rtioni-  of  the  maiweter,  tempo^ 
ni),  nnd  pterygoid  muiicle*.     Tlio  intervening  niotable  cartilage,  bm 
more  closely  conneded  with  the  head  of  the  condyle  tlian  with 
glenoid  carity,  escapes  with  the  former,  whenever  dislocatign  of 
jaw  takes  place. 

DiKionatiou  of  the  lower  jaw  itt  rarely  cauMml  by  a  blow,  nnlcm  given 
when  tlie  iiiotiih  h  opeji ;  it  is  more  frM[i>eiitIy  occaxioHed  hy  yawni 
or  laughing.     It  has  been  known  to  nmut  in  the  exlrunioii  nf  leci 
and  in  nttcinpting  to  bite  a  very  lartr  >nt)Minn<iy.     filr  AMlcy  Coo 
montioiu)  the  ca»c  of  a  Imy  who  had  hi«  jaw  ilidoraK^'d  by  euddetil 
patting  an  appio  into  bin  mouth  to  keep  it  from  a  playfellow. 

After  the  jaw  hae  been  itixlncated  once,  it  is  nlwars  tnore  Hahla  tA 
this  accident :  consequently,  Mr.  Fox  very  properly  recommends 
thoM  with  whom  it  lia«  onee  happened,  the  precaution  of  tup)Mirti 
the  jaw  whenever  the  mouth  is  opened  ven,-  widely  in  |t*|>ing.  "r  I 
the  purpose  of  having  a  tooth  extracted.    None  of  these  caiUfJ  won 
be  sufficient  to  produce  the  aceident,  unless  the  li{B;amenta  of  Ihi-  ton 
poro- maxillary  articulation  are  very  louse,  and  tlie  mnacles  of  the  ja 
iuu<'h  relaxed. 

The  author  wiuteewd  «  caE«  of  dislocation  of  the  lower  jaw  in  wlii 
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Uie  JuplacemeDt  occurred  during  an  attempt  to  extract  the  first  right 
inferior  molar.  The  patient  vos  a  young  lady  from  Virginia,  about 
seventeen  yeara  of  age.  Both  condyles  were  luxated,  but  bo  com- 
pletely were  the  muscles  of  the  jaw  relaxed,  that  he  immediately  re- 
duced it  without  tlie  least  difficulty,  and  afterward,  by  supporting  the 
JBW  with  his  left  hand,  succeeded  in  removing  the  tooth. 

When  tbe  lower  jaw  is  dislocated,  the  mouth  remains  wide  open,  oa 
Been  in  Fig.  187,  and  a  great  deal 
of  pain  is  experienced ;  this,  accord- 
ing to  Boyer,  ia  caused  by  the  press- 
ure of  the  condyles  on  the  deep- 
seated  temporal  nerves  and  those 
which  go  to  the  mosseter  muscles, 
lituated  at  the  root  of  the  zygo- 
matic  process.  The  condyles,  hav- 
ing left  tbeir  place  of  articulation, 
are  advanced  before  the  articular 
eminences  and  lodged  under  the 
lygomatic  arches.  The  jaw  cannot 
be  closed ;  the  coronotd  processes 
may  be  felt  under  the  malar  bones; 
the  temporal,  masseter,  and  bucci- 
nator muscles  are  extended;  the 
articular  cavities  being  empty,  a  hollow  may  be  felt  there ;  the  saliva 
flows  uninterruptedly  from  the  mouth,  and  deglutition  aud  speech  are 
either  wholly  prevented  or  very  greatly  impaired.  Boyor  suys  that 
during  the  first  five  days  after  the  accident  the  patient  can  neither 
speak  nor  swallow.  The  jaw,  when  only  one  condyle  is  displaced,  is 
forced,  more  or  less,  to  one  side. 

If  the  dislocation  continues  for  several  days  or  weeks,  the  chin 
gradually  approaches  the  upper  jaw,  and  the  patient  slowly  recovers 
the  functions  of  speech  and  deglutition.  We  are  told  by  Mr.  Samuel 
Cooper  that  it  may  prove  fatal  if  it  remain  unreduced;*  but  Sir 
Aatley  Cooper  says  he  has  never  £nown  any  dangerous  efiects  to  result 
from  this  accident;  on  the  contrary,  after  it  has  continued  for  a  con- 
siderable length  of  time,  the  jaw  partially  recovers  its  motion. f 

In  the  reduction  of  dislocation  of  the  lower  jaw,  the  older  surgeons 
employed  two  pieces  of  wood,  which  were  introduced  on  each  side  of 
the  mouth,  between  the  molar  teeth ;  while  these  were  made  to  act  as 
levers  for  depressing  the  back  part  of  the  bone,  the  chin  was  raised  by 
means  of  a  bandage. 
The  method  usually  adopted  by  modern  surgeons  for  reducing  a 
*  Surgical  Dictionary,  p.  SOS.  f  A.  Cooper  on  Dislooations,  p.  389. 


4/>6    nisT.ocATioK  Ain>  fracture  or  toe  ja*- 

dia]onittoii  of  tli'u  bantt.  coi»iiit»  in  inlroducinfr  the  tliumlie,  mppl 
in  a  tiiijikiii  or  cl<>ih  (ta  )>mvenl  tbein  from  tM:'ii>f,'  hurt  by  ili'-inil^ 
as  fur  biii-k  U])iMi  tb«  Riolnnt  u  fiowiblp :  Ui«n  duprcstioj;  \in  btci 
pATt  n(  the  jnw,  nnt]  nt  the  MUM  lime  rabiD)|[  the  cbiu  wttli  lb«  fiMA 
III  tliin  witj*  tli(!  ctiiKlylct  Arc  i]iM'iif{mf[«<)  fruu  UDclvr  ttw  Bjpnuik 
arcliM.  HHil  niai]o  to  glide  luuik  intw  llicir  articular  ravitico.    Battk< 
Mooienl  tlio  coiiilyli«  Mr«  'liavngngod,  tlio  lliunitm  of  ibu  oi>mi"f 
shfluM  bo  slipppcl  oiitwan)  between  tho  tet'lli  mutl  tli«  cliwkiiulbe 
action  of  the  mueclea,  nt  ibis  innlant.  id  drawing  ibo  jno  back,  wW 
it  to  clnw  very  suddenly,  nnd  with  coriiidenible  laro«.    Tliia  pmaO' 
tian  ia  necmaary  to  avoid  being  hurt.  unlnH  a  picca  of  curk  or  m'*' 
wood  has  been  previotialy  |>lacc^  between  the  tc«tb. 

Brllio  foregoing aimple  mettioil  thcilis)ocatJooiiiav,iaalDi<i<t  ern^^. 
viue,  bo  readily  reduced;  but  Hr.  Fox  tnentioos  a  coae  in  wbicii 
fiiilei).    Hm:  nibjecl  wua  n  Imly  wlioae  lower  jaw  biul  heon  luutcd 
aevcral  timnt  bnfore;   ihl*  lime  lh«  accidcut  «ra«  ucc>uiaa«d  hj  an 
attrinpt  which  he  mode  to  oxtnu-l  one  of  tlt«  inferior  deatai  «fit 
ontim.     AlUr  having  failed  to  n-<)ue<'  the  luxatod  bone  by  the  iiawl 
nietbnd,  he  "  hiippcitud  t»  tx>c»I  lect  n  rtAtcmant  mado  to  him  by  M.,d* 
Clieiiiaiit,  whtr,  hitving  bcoia  fn^|lle1lt)y  applied  to  hy  a  pcraon  fa  Farii 
who  wib>  niibjcct  to  lhi«  accident,  had  alwarfauecccded  in  imnicdiatriy 
reducing  i\w  luxation  by  meaiu  of  n  lover  of  wood,  ns  recommemlej 
by  Dr.  lilnnroe."     Profiling  by  tlii«  Ktatement,  ilr.  Fox  procnn^  a 
piece  of  wood  about  an  inch  fU|gitn>,  aod  tra  or  twelve  inohm  limg. 
He  pln«0<l  one  end  of  t)ii*  u|>on  the  lower  molars,  and  iben  raiMd  tbe 
other.  Mu  tluit  tbi;  uppiT  leelh  ikctnl  a«  a  fulcrum.    Aa  won  aa  ibe  jaw 
was  dej>ro«M)d,  tho  eondylo  of  (Im  side  upoD  which  the  wood  waa 
applied  immediately  slipped  back  intu  ita  articular  oavity.    'the  wuul 
was  then  applied  to  the  op|>0Bite  eideof  the  jaw,  awl  tlw  oibor  rundyls 
reduced  in  tlie  same  manner.  * 

The  method  prnduenl  hy  8ir  AsUey  Cooper  «OfM*l%  when  both 
condylea  ate  ditpln<^w].  in  introducing  two  corks  behind  ihn  molar*. 
and  then  eleraling  llio  chin.  Ue,  however,  first  plaoei  hia  [laltf-iit  in 
a  T«<L-uwbent  posture  ;t  but  this  la  seldom  necessary.  Tb«  reduction 
of  tbe  dislocation  caii  1>o  as  coiit-enieully  cflbded  with  ibo  jiativut  ia  a 
sitting  Rs  in  a  iecuml».-iit  |io§iure. 

Alter  the  reduction  of  tlic  tiiii location,  lh«  p«lienl  ia  neoBimeodrd 
to  Hl)*tain  for  M'vernl  dny:i  from  the  um>  of  snlid  alimefitA,  and  to  wear 
a  fbur-taited  bandug<- ;  I  or,  what  i«  *till  briicr,  thii  baudai^  t-untrivnl 
by  Air.  Fox  (Fig.  18fi),  to  prevcitt  Its  recurrviicu  in  tlio  czMwctiiMi  of 

*  AniDrioan  «(Iilioa  at  F«i  on  iba  lliUDnn  Tt«<Ji,  |k.  830. 
t  A.  C«op«v  nn  llUlnrvliaai.  p   3''1. 
{  Coopsr'*  Sursk«l  bioii«aaf  jr,  p.  80&. 
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teeth.  When  thia  bandage  is  used  for  the  latter  purpose,  the  mouth 
is  first  opened  to  the  proper  extent,  with  the  condyies  in  their  arttcu- 
lar  cavities;  it  ia  then  applied,  and  the  straps  tightly  buckled.  This 
done,  it  is  imponible  to  advance  tlte  jaw  sufficiently  \a  produce  a  dis- 
location. 

FRACTURES  OV  THE  JAWB. 

Fractures  of  the  javra  rarely  occur,  except  from  direct  violence.  In 
the  upper  jaw  this  violence  is  usually  of  a  character  that  cumplicatca 
the  ft^cture  with  severe  injury  to  adjacent  parts.  Gun-shot  wounds 
are  by  far  the  moat  frequent  source  of  fractures  in  this  locality;  and  it 
is  wonderful  what  an  amount  of  injury  to  the  bones  of  the  face  may 
be  recovered  from  without  ill  result.  The  bones  of  the  face  are  of 
softer  character  than  those  found  elsewhere,  and  consequently  the  whole 
injury  is  at  the  place  of  impact  and  along  the  course  of  the  ball,  no 
long 'fractures  or  extensive  contusions  are  found,  or  very  rarely  so,  and 
the  parts  are  abundantly  supplied  with  blood,  hence  the  restunitive 
process  proceeds  very  rapidly;  but  thia  abundant  sanguineous  su]>ply, 
so  jiscful  in  the  restoration  of  parts,  is  also  the  chief  source  of  danger. 
Hemorrhage  is  generally  excessive  and  difficult  to  control,  and  to  sec- 
ondary hemorrhage  is  due  the  greatest  fatality  in  injuries  of  this  kind; 
ligature  of  the  carotid  artery,  which  has  been  frequently  i>ractised, 
usually  serving  but  to  postpone  the  fatal  termination.  Owing  to  the 
liberal  supply  of  blood,  necrocis  seldom  occurs,  and  it  is  seldom  necessary 
to  remove  fragments  of  hone,  even  after  the  most  extensive  comminu- 
tion ;  they  should  be  left,  except  for  some  peculiar  reason,  until  death 
is  manifest  in  them,  when  they  may  be  abstracted  without  additional 
trouble.  Loosened  teeth  should  alwnj-s  be  left  to  contract  adhesions, 
which  they  will  generally  reatlily  do.  Indeed,  but  little  surf^ical  inter- 
ference is  required  in  coses  of  this  kind,  and  should  usually  be  limited 
to  efforts  to  secure  the  proper  apposition  of  the  teeth.  Numerous  cases 
of  the  most  extraordinary  injuries  to  the  face  are  to  be  found  m  the 
sui^icn!  rcportsof  the  late  war  in  thc8tatc3,and  in  those  of  the  French 
and  I£nglish  surgeons  during  the  wars  of  the  first  Napoleon  and  the 
Crimea.  Fractures  of  the  superior  ma.villa  may,  however,  occur  from 
other  violence  than  gun-shot  wounds.  Mr.  Salter  reports  a  cts-o  re.-^ii!t- 
iag  from  the  collision  of  the  face  ami  head  of  two  "ericketorii."  Tiie 
kick  of  a  horse,  as  In  the  well-known  Wiseman  case,  has  occisioned 
frightful  injury  of  this  character.     In  this  case,  the  "face  was  driven 

in,  the  lower  jaw  projecting  forward The  bones  of  the  jialate 

were  driven  so  far  back,  it  was  impossible  to  pass  my  fing<-r  behind 
them."  The  patient  made  a  good  recovery.  Mr.  Heath  ret-orda  a  cose 
reported  by  Dr.  Tyffe,  in  which,  "  on  watching  the  patient's  profile  while 
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ia  the  act  of  Ewallowing  food,  the  whole  of  th«  boues  of  the  face  were 
Dbeerve<l  to  tilOV«  up  uml  dou-n  ujwd  the  fixed  part  of  tJie  skull  ii»  thi" 
different  ports  mirv  brought  into  tuotiou.  It  ajip^urod  as  if  the  inle^'U- 
taeuts  oaly  ntaiDcxI  tbeni  in  their  posiUoii.  It  was  a  curiuits  festore 
iu  the  ease,  ihat,  notwithstanding  the  very  extensive  Jtijury  done,  and 
ilii;  violent  character  of  the  furce  which  caused  them  <thi--  u|iM.'ttiug  uf 
a  c«b),  not  a  Hingle  io»th  wajt  fractured  ur  niiitplactil."  Frat-turoi  in 
the  (leiitiat'ii  chatr,  frciiii  ill-tlirucled  cflurtit  to  n^more  t<wlh,  not  uncom- 
laon  whiai  "key*  "  wcinj  in  gv'iieral  mv,  are  now  ao  iufrvijuvut  as  to  Itt 
undiwcrviiig  v(  sjx-cial  nn-ntion. 

Aiii')iig  tilt:  <-oiii{ilivui!ons  of  fracture  of  tlie  Upper  jair  may  be 
mcutioiiud  bruukuig  uud  dwplaoement  of  teeth,  dueure  of  the  nasal 
durt  with  cutiM-ijuviit  t^pijiliurj,  H-conilary  hemoirhagc,  and  piiralyMf 
of  ititi  iiirruiirbiliil  ni.!rvu  m  thu  most  vommon. 

Diagnmtf  of  fractures  of  the  upper  jnw  U  usually  attended  with  but 
little  clitlieulty.  It  is  determined  by  pain,  crepilalion,  irrHjrularlty  in 
tlwliiieof  the  teeth,  and  exoeeaiveeecretiou  of  i^liva.  Thi^  treatment 
consUts  in  the  nios  adaptation  of  tlie  teeUi  ami  (heir  penniuent  secu- 
rity in  prop<.'r  [xiaition.  Tliia  is  generally  eOl-cic'd  Mttti  hul  liitlv  diffi- 
culty, by  a  diu^lo  finger  passed  into  Ihe  muuth  to  pnt*  tl>«  Ihmmeuta 
into  iMMitiuu,  where  they  nay  be  secured  by  wlrei  or,  iu  ciunu  uf  great 
diiplaepitK^iit,  by  the  intcrduiilal  splint.  Tbo  hemorrhagi!  should  be 
COiitri>lk-d  by  xtyplteit,  of  vrhitOi  tii«  pcr»ulptiala  of  iron  ia  the  bent,  by 
the  iictniil  iraiiliT^-,  unit,  wlnui  nut  otherwise  manageable,  by  ligation 
of  the  carotid  arlt-xy, 

Frncturefl  of  the  lower  jaw  arc  much  more  common  than  thoM  of  tbe 
upper.  They  givv  coniporntivcly  liltle  trouble,  are  readily  dia^^noaed, 
and  aro  occasioned  by  direct  violence,  as  iu  the  upper  jaw.  The  moat 
commonK'At  of  fracture  in  tbo  middle  of  the  horizontal  ramus.  Belfan 
the  u.4e  of  interdental  epUutii,  fractures  uf  the  lower  jaw  were  difficult 
of  a<lja^tuieiit,  and  wvk  frequently  a(teiide<I  with  hud  rvHulU,  and  En 
ran'  uiimm  ihcv  xlill  are  iu.  A  goud  luauy  forms  of  appuniltLi  tiavv 
bi'cn  devi.ied,  of  vrhit-h  ilin  ninipIeHi  Lt  the  fuur*lail(-d  bandugv,  which 
cousiatof  unlip  uf  mu*lin,  of  i>uitahludimvnifi»«Lt,  turn  from  vacli  uc- 
tremiiy  t<iwurd  the  ci-iiire,  liNtving  enough  spnrc  to  rcveive  the  chin. 
It  Li  ^ccurcil  by  pii»tii)g  ttie  lail»  over  the  lop  of  tho  \mnA  and  »rotind 
the  back  uf  the  neck,  and  tying  them  in  this  position.  This  apjiuratut 
may  be  sup])len>eated  by  a  paoteboard  spUut  moulded  to  tlio  fonn  of 
the  jaw.  Boinetimcs  tite  bones  are  vecnred  in  |Muition  by  pa±eiog  wires 
around  tlie  firm  tiMtth  ami  binding  lli<-m  togetlii^r.  They  may  also  be 
aecured  by  xulureM,  lh«  bnni»  having  hetrn  drri!»l  to  iwrmit  tht^irpaaa* 
age  Mr.  WlicelluKKc,  of  IaihI*,  rrcornmciidK  that,  aAcr  drilling  thnMigb 
tho  bones  on  cititer  aide  of  the  fmcturo,  silver  pins  "  with  flat,  dntulai 
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ud  perforated  heads"  be  paaaed  through  the  opening  from  within  out- 
ward, and  their  points  bent  in  opposite  directions  so  as  to  form  hooka, 
and  tha  fragments  secured  by  passing  silver  or  gold  wire  in  a  figure 
ofdght  over  the  pins.  The  perforations  in  the  head  of  the  wires  are 
for  silk  sutures,  by  which  they  may  be  readily  removed  when  necessary. 
It  is  also  recommended  that  not  only  should  the  fragments  be  secured 
together  in  this  way,  but  that  they  also  be  bound  to  the  upper  jaw. 
Wedges  of  cork  cut  into  suitable  shapes;  of  gutta-percha,  introduced 
and  moulded  to  the  teeth ;  Matter's  silver  clamps,  or  their  modification 
by  Mr.  Tomes;  Hayward's  silver  caps,  and  other  more  complicated 
apparatuses  may,  in  our  judgment,  be  all  superseded  by  the  vulcanite 
mterdental  splint  contrived  about  the  same  time,  and  independently 
of  each  other,  by  Dr.  Bean,  of  Atlanta,  Ga.,  and  Dr.  Gunning,  of  New 
York,  except  in  coses  of  obstinate  verticid  displacement.  An  impres- 
sion in  wax  is  first  token  of  both  jaws,  from  wiiich  a  plaster  east  is 
taken;  and  upon  this  the  vulcanite  plate  is  accurately  moulded  with 
indentations  corresponding  exactly  to  the  adjusted  teeth,  and  with 
an  interspace  at  the  most  convenient  point  for  administering  food. 
The  splints  are  now  introduced  into  the  mouth,  the  teeth  arranged  in 
their  appropriate  indentations,  and  the  whole  fixed  in  position  by'a 
mental  compress  and  occipito-frontal  bandi^^,  thus  Eccuring  the  jaws 
from  motion  and  the  splint  from  displacement.  The  compress  consists 
of  a  light  piece  of  wood,  on  which  is  fixed  a  metallic  cup  of  form  and 
ana  adapted  to  the  patient's  chin,  to  each  extremity  of  which  is 
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affixed  tttnelaUicskle-picce  (bur  or  flveiDcboi  in  length,  bu)  fmm  tfarae 
quarters  to  oue  iucli  iu  wiiltli.  Kiimxiiig  thcee  side-piDOW  *Te  the  tea- 
pom)  Mrapd  nuule  ol'  Muui  cloth,  uud  securad  by  a  atroilg  oint  ut  tbe 
ittM  of  eitcb  |Heo<>.  l^iv  oc<!i[i!ta<fri>uta)  baocU^  is  cxinipo<ied  of  a 
banii  pitting  nrouiK)  the  head,  from  lh<i  forchcud  Lo  tins  un-ipiul 
proiubtirsiice  beEihid,  ami  t«ctirod  bjr  a  buc-klc  0(i«  iooh  to  ibe  right 
of  tlie  median  line  behind ;  of  another  strap  Mcurcd  to  the  bduid  ia 
fnitit  and  behind;  and  a  third  etrup  est^nding  from  the  lomporal 
buckle*  on  eitltcr  aide  and  secured  to  the  middle  alrap  at  tbe  poiat  uf 
eroauDg.    ijee  Fig.  186. 


CHAPTER  X. 


t)ISEASB3  OP  THE   HAXILtART  SIKtIS. 

PRELimXAUr  RE.yf ARKS  —ti  «iu  not  iiiiti)  the  knowledge 
of  niiatuiny  had  made  cousldGnibio  progTcaa  ihni  lite  exisiciKw  of 
lhi«  cavity  Iran  known.  CABSBKit'B,an  anatonibtof  Padua,  U  Mijipowd 
to  hnvo  been  the  flnt  (o  discover  it.  lie  flourished  duriiifc  the  liut«^r 
part  of  the  sixteenth  and  early  )iarl  of  the  Hevcuieeatb  eontiiriM ;  bnt 
no  corrext  deMription  of  it  wii*  given  utilil  nliotit  the  middlr  nf  the  hit- 
ler ;  the  credit  lhiTefiin.1  of  this  discovery  it  givMi  to  Natiiasiei.  IllOlt* 
MORE,  author  of  n  tn^liM  on  anatomy,  pul>luh«d.in  1651.  Hence  ita 
name,  "aatmm  Hi^hinorumun," 

TI)U  ravity  a  snbject  to  ««iue  of  the  moxt  formiilablc  and  dnngeroiu 
dimnMK  the  medical  or  surgical  praetitioner  iit  <!vi!r  calW  ujiou  to  tnat; 
end  yet  there  are  few  <li«ea«i»  Inciihtnt  to  the  human  body  that  have 
rec«iT«d  less  attention  from  wril«r«  on  jiathology  and  tlicmpriitics  tlinn 
tlicaeb  Tliere  are  dJMeaM*  hero  met  with  over  which  itcitlMT  the  sur- 
geon nor  physician  can  exorciso  any  control,  the  progress  of  which 
oeoMs  only  with  the  life  of  the  unfortunate  suffbrer. 

All  of  the  diwMcs  to  which  ihemaxillaTTanlnim  is  subject,  howerer, 
•re  not  of  «o  dungeroua  a  ehBnirter,formmo  are  very  simple  and  easily 
cured ;  bnt  even  thoae  which  are  nsarded  aa  the  least  dnn)>eroiis,  and 
which  yield  mo*l  readily  to  ircntmeni,  when  instituted  during  their 
incipient  or  earlier  )<big<-»,  may  assume,  if  neglected,  or  improperly 
ireatwl.  n  form  m  aggravated  n*  to  bid  defiance  to  the  skill  both  <d"  the 
physician  and  Mii^m.  Wliitc  tinis,  on  the  one  hand,  tbe  most  simj^e 
affections  of  this  ravtty  may.  by  nej-lcct  or  improper  tre«ti»eut,  become 
ultimately  incurable,  many  of  those,  on  the  other  hand,  which  on 
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CMBttiltreil  tile  most  tiudi^ninnt  luiil  (lang«rou«,  niiftbl,  we  linve  tut 
dmilrt,  by  titnely  oud  judtdau*  irotuooot,  be  efl«ctuiUly  biuI  nidiMlly 
r«niiiT«l. 

Till-  fomi  irliii-Ii  t!it^  'Iumm  |»uu  on  ts  derermined  by  Ibc  sliitc  of  the 
iMoiituLioiial  liiuilili  orwMiio  ii|i«vilie  tendency  of  tbe  geiwnil  »>'i>U<id; 
luiil  wc  Mill  n-julity  iumgiiii'  llmt  a  ciuim  which,  in  o«h>  porMn,  would 
int-o  rbx  tu«>in|il4i  iultiiiiirtiatiuH  of  ilie  hniiiK  meiiil>ran«.  or  miiroiM 
''^'''fj'^"'""*  <>!' tl<"  "iii'iif.  iiuiilil,in  aaotii«r,  produoe  nn  iU-condiiiunL-d 
ulcnr,  fungiii  bMtinatodae,  or  oiteu-earcoiuiL  8iiuplc  inAiuiiDintion  and 
nilcatiN  rnj:^>rgoin«nL  not  ut)fni|uutilly  cAu#e  cnriui  and  Dxrulialion  of 
tllir«trrr>ut]ilin(;  ws9i«hiiIUmii»,  niid,  in  wrhi  uurtancu,  even  the  dustnio- 
tiiKi  of  the  life  of  ibe  pnlltrul. 

The  imporUMcu  of  var\y  iiK'ntiun  to  tlio  diacnscti  of  this  cavity  is, 

tlioreforo,  v«-ry  fl|>jiiiritiit ;  nini  llil*  in  tlio  more  ncFeswiry  as  it  id  ottea 

<)ifflcull,  nnd  i»ini((tiiiiw  iinjximible,  to  rletcrmine  tlie  character  uf  the 

malftdy  unti!  it  hiw  progTuwnl  so  br  aa  to  iovolve,  to  n  jpvatvr  or  low 

cxtrul,  llio  nfighUirin;;  parts;  when,  if  it  ban  Dot  becouif  iiicuniblt, 

It*  mntoviil  ia,  in  eny  the  least,  reodored  less  eaaj  of  accoiiiplinhmout, 

Ic  may  bo  fnfirly  aietiinod,  iliorefure,  that  in  a  revy  larf^  loiijority  of 

the  asM  of  iliiteaid  uf  the  nuixillar^'  ainu:^  tlio  danger  to  bcapprdionded 

«riMi  more  from  noKlecl  than  fnmi  any  nocamrUy  fatal  cbarocter  of 

tha  mulaily.  »o  ihat,  in  forming  a  jirognositi.  the  cLToumstances  to  be 

ooiMiderM]  nro  the  Mtalii  of  the  noiwtitiitional  health,  the  pragrees  luade 

f>y  ihv  nirrction,  ami  lUn  niitiin?  of  the  injury  inflicted  by  it  u|K>n  (lie 

BiirrDunding  tissues.     If  tbc  general  hcallik  \a  not  eo  much  iiu|Murcd  m 

V>  pruroiit  it«  rramralion  by  the  employment  of  proper  remediis,  and 

|*)i«  ncichboriit)^  slrurtuTot  have  not  bvcome  implicated,  (he  pni^fnon* 

ill  Ikt  fjirorablc;  but  if  the  fuDclional  operations  of  Lite  budy  have 

>na  very  miK'h  dcran^,  and  the  bones  of  the  faee  aitd  hdoc  Mri- 

Ay  affiwlott,  the  conilitDed  leeourcea  botli  of  medicuM!  uud  surgery 

^ill  prove  unavailinir. 

Ill  yiiung  and  middlt^-aged  Mibjoct*  of  good  constittitioD,  n  morbid 

^«:t!i)(i  may  exiit  in  th"  nntnim  for  yr»r«  witboiit  giving  rwo  to  any 

alarming  Rrmptoms,  whllu  the  anniv  alTcctioD  in  another  Icm  healtlij 

»>tKbl  rujiidly  cxl4-iid  nod  degencrato  into  a  form  of  dieease  so  malig* 

*lntit  08  lo  ihrMton  the  speedy  destruction  of  tlie  life  of  the  patienL 

KiMimI  liislory  abotioda  with  examples  of  thu  kind,  and  eonclui>iTely 

v^-   ' '    '    -  ihii  fiiet  that  the  atate  of  the  general  hwilib  aitd  bahil  of 

\i<  ■••vr  ninr  have  be4>n  the  priiuitivf  chanii-U-riMicM  oflhcmal- 

ndy,  ulhmiir  \-    [■  vrmliien  it.*  malignancy;  in  the  treatment  of  aifcc- 

tinm  of  ihin  -^ivily,  tlieivJitre,  an  iri-ll  a*  of  otliur  l»cid  diiH^icot  of  the 

I     V»dy,  tbe  oondition  of  the  •yiitem  Hboiild  not  be  overlooki.'d. 

IndopaDdttiitlyof  thadauger  uraing  trvm  ibe  local  nfl'ecttoii,diwMes 
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of  the  antnini  hit,  fnr  thr  most  part,  very  loathaome,  and  subject  ttie 
)Mti«Di  U>  gnnl  utinoyuiicc  Th«y  vhnngo  the  quality  of  ita  aecretioiu, 
and  cause  thtim  to  (.'iihitlc  a  fetid,  niititi-iitiiii;  odor.  Tli'ts,  in  many 
inatanoes,  is  almovt  injiuirirulilc  tn  t)i<'  jHitirtit, and  trbcu  tlH<r  are  pr^ 
vented  from  escaping  through  the  luitural  opening  into  the  now,  dwy 
poM  tlirou^h  oni>  artiScially  fonned  by  th«  eur^on,  or  mtuif  by  ibo 
di^aAC  ltirouj|;Ii  tlie  ciioek,  alveolar  border,  or  palalin«  arch,  alnnyg 
cflti*ing  the  patient  iirrait  inconvenience, 

Thii  prngrras  of  dbeaso  in  this  cavity  in  often  Tcry  insidious.  It  not 
unfm^iiwnlly  Imjiju-ns  that  it  vx'^lfi  for  vnvk*  and  pven  nionihn  bpfore 
jt«  exiHleccc  is  i>nHpvcti>d.  The  slight  uneasiness  fell  tB  aiirilmtt^  to 
some  morbid  condition  of  th«  teotli  or  gums,  and  (he  •lynaptuRu  atu-nd- 
ant  upon  one  dMcriplion  of  nfli?»7lion  are  often  so  similar  to  those  that 
acoonipany  another,  that  it  is  impossible  todetermine  'Ua  Iran  churaclcr 
until  it  has  made  considerable  progress. 

The  morbid  Difeciiun.*  nf  the  niaxiliary  Kinu.i  are,  for  tb«  most  part, 
similar  to  iliiwe  <if  tbu  iiaiial  f(Hiw.  There  ik,  hnvcvcr,  one  forn  at 
dixcoM!  wliifh  sccron  tn  be  peciiitiir  to  thi*  ravily,  rix. :  mucous  en^r^ 
mciit.  IWchnrap<  inriilions  two  kinds  of  accumulations,  dnipnod 
and  purulent :  but  tbc  first  of  tlicsc  is,  prnpcrly  spcakiog.  a  disease  of 
serous  membrunes,  and  is  never  met  with  in  thi^  easily:  and  aitthnn, 
who  have  enumerated  it  among  i<«  dtseascsi,  have  evidently  mLntakcn 
mucous  engorgiejuent  for  it.  The  fluids  that  accumulate  here  are  of  a 
mucous  or  mu(v>piinilent  chnracter,  except  uhon  they  are  the  remit 
of  the  disorganization  of  same  of  the  surrouudiog  parts ;  then  tbcy 
areaanions. 

The  most  simple  form  of  disease  that  occurs  here  ts  ioflamroaiion  of 
the  lining  m«iiibraue,  and  this  in  mo«1  instances  may  be  «aid  to  prvced* 
all  oUietM.  It  fif\cD  aubidd«s  spontaneously ;  but  when  it  cntilinnes  for 
a  long  time,  is  apt  to  hecom«  chninic,  and  may  then  give  riw  to  other 
and  mure  furmiilublo  kinds  of  diw!iu>c.  When  unattvmlcd  by  any  other 
morbid  aJIeetinn,  either  lontl  or  onstitntional,  It  is  ejisily  cured. 

A  purulent  condition  of  the  fluids  of  the  antrum  is  a  common  afliw- 
tion,  but  is  seldom  met  with  in  persons  of  good  constitution.  It 
aeema  to  W  dependent  upon  a  bad  habit  of  body;  also  upon  iDflarama* 
tionof  the  mucous  membrane  of  the  sinus,  which  arisoa  more  frvqui.-ntly 
from  diiilal  irritalion  than  any  other  eause.  ThU  cnnditi<m  of  the 
aecrelioiiK  w)mHini(u  giv(t>  riNe  to  earitw  and  exfoliation  of  jwrtiotu  of 
the  surrounding  lione.  and  to  fistnlous  ulci'nt ;  but  when  depmdcnt  upon 
no  other  local  rniwc  lh«n  simple  iiiXiimmalinn  nf  the  muooiis  membrane, 
il  b  seldom  thut  such  cflocts  mutt  fnmi  it.  When  complicated  with 
Dth«r  morbid  conditions  of  tho  cavity,  they  arc  not  unfrequent. 

AU  purulent  secretions  of  this  membrane  an  by  some  denominated 
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a1>>c«»9.     Tb«  Dfttni;,  hfl«vver,  M  Is  justly  renrarked  hj  Mr.  Thomas 

Sc]j,  U  imiimpvr.  llic  lenn  nbicMS  is  more  cornv-tlr  appticr]  to  ]>iim- 

Ital  colkT:liuua  iu  the  areolar  ticMie — citl>cr  iulxuutuus,  Hubeuiuiiii, 

'         nbcutAotiuuii.  iiilorutiisi-ular,  or  jwrenehymulous.    It  RldQm  originitm 

ill  thtr  ifiil'r  -Biioof  titp  aiitnim.liiit  pr»rec<!*  orciMionally  I'rom 

I  ttrnMi'^ia  ■  Im^istmrtiireof  lliosurr'mmiingbdiieA.    Iii?lunoes 

^1    nTIl  have  botn  mot  with  ■(  ilic  extrctaitiM  of  the  roots  of  t«eili  which 

^k^^^wf'>nit«il  thn  nitiuii ;  ami  It  Miini^tiinM  hap|)eiu  tlmt  wlicti  hd  iiI» 

^^HB^i"  (■•'ati'il  ■■>  the  iilvenluK  of  a  mipcnor  niolur,  the  matU'r,  iiKicoil 

(fnultlttt;  fur  )t«?ira  pax^^  through  the  socket  of  tb«  liMtlion  either 

tUo,  <.«(-ntwA  into  Uiim  eavitr,  antl  thence  with  the  antra]  Acvn-tiMia 

through  thv  niiMil  0|K-i)iiig.    Mr.  Bi^ll  «lMcribcfl  a  case  of  abwccM  MMcd 

in  tilt-  ii|i[>t'r  part  of  the  antnim  ;  but  thu,  ami  one  olhar,  are  thv  only 

AXKnipliM  ijf  Iho  kind  qu  rcconl. 

Ult^TBtion  of  the  liniag  membrane  b  an  nlTcction  Im«  frequently 

with.     It  b  tarcly.  if  ever,  idiopathic,  hut  eei-ras  rather  to  be  de- 

idtuit  upon  aoine  other  local  mnlady  or  some  specific  constilulional 

vtcu.     Sorliullc  and  aeroAilom  dialhe^oa,  and  thoAo  atlbcted  with  n 

vuarrtoil  taint,  an^  mure  liahlo  to  ulceration  of  Ihid  membrano  ilinii 

pnnMiii"  iif  niiuml  ci>n.<li[iilit)ii.     ConwcHiuently,  it  U  jehlom  ourvil  l>y 

]o4-al  reiiitiliffl  alone.    It  »  aIiii>;Mt  almy»  (complicated  with  fungiu  of 

I  tha  mciiiliraon  and   carina  of  the  wnlls  of  the  j>iiiiiii,  and  may,  if 

'  oc^lfi^teil,  tJiko  oil  a  raiiccroiis  fi>rm  iiti'l  l>ecomo  incurable 

Ttit>  iinxt  form  of  dianso  ia  caHcs  of  the  antral  parkt<«.  Tlii?,  though 
alwajii  complicated  iritfa  other  forms  of  diMoaed  action,  iceio*.  never- 
thcItiM,  lo  bo  worthy  of  separate  oonatilenttion.  Like  ulceration  of  Iba 
1  iiittii^  niL-inbniDe,  it  ii  the  result  of  ^oine  other  afTeclion.  It  imiy  result 
frum  iiccumulatioQ  of  the  eecretiooa  of  th«  uuus,  from  uh-iratiun,  or 
'rum  tuniora, 

ITir  m-t'iirrence  of  fungua  ftod  of  variona  liinda  of  tumor  is  le«  fre- 
luvnt  thai)  ail}'  of  tlie  preceding  afiectioiLa ;  yet  thid  cavity  in  not  exi'tupi 
fViiin  thtfii),  and  tliey  eouililute  the  mod  daugeruu»  form  of  dixentc  to 
[>v1i)r.'li  Dili  *ii}icHcjr  maxilla  i:i  subject.  Althnu^h  it  in  prubable  that, 
[iri  their  iiicipitmt  iitag«,  they  mif:ht  in  iHuirly  every  inatancc  ho  nwli- 
l^nlly  rotixivnl.  it  ia  *eldom  thvy  are  cured  al\cr  thrr  hare  allained  a 
'  "VcrTi'  Ur—  -i'",  and  have  iraplicatvi),  to  cotwiderahle  csient,  the  sut- 
vmau'l  '  s  Tliey  have,  however,  been  Hucceasfiilly  extirpated 
fi< T  tliiy  had  re'[iiir«l  ;;reat  rolnme,  and  itnplicateil  to  suHi  an 
the  siirrofluiltn);  parl»,  sh  lo  render  ncccwari-  rhc  n-mnvnl  of 
0)«  whole  of  the  anperinr  maxillary  boitc.  They  imially  grow  with 
gruA  rapidity,  and,  If  not  completely  romnved,  are  anon  reproduced. 

IBviilw  tlu-*i',  othrr  varieties  of  diseai^e  are  nreaxionolly  met  with 
ban.    Tha  antrum  ia  liable  to  injuries  from  blom  anil  other  kioda  of 
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laecliauical  violancc,  and  Iroiu  tliu  iiiimdiictioa  of  insects  atid  foreiipa 
Ixxlio.  The  dW'uaAj  or  the  Duixillury  giiniuj  lurc  vupgwerd  to  be  iJe- 
pcndcut  upon  ocruiin  Mpcvific  coiisUtutiotial  viow;  upon  t1>e  oblitero- 
Uon  of  the  o]>rning  of  tliu  cavity  into  tlw  Dose,  and  uj>(>d  deutal  irrita- 
tioD.  Thikt  all  of  lh«ac  nuiy,  ut  Unim,  be  omcerucd  iu  thoir  pixiductioci, 
is  more  than  probnUe.  But  nctunl  diseaw  raroly  develops  itself 
upontanmiigly  as  a  coiuequimco  ntvrcly  of  a  bad  habit  of  budy  or 
consUtutiuual  v'kv.  Tbi6  does  not  of  il»«ir  Dri;,-iunte  didt^kM^,  but  only 
oocwlona  an  incri>tti»e  of  auactptibiliiy  of  tli«  tlasutM  to  morbii)  im- 
pressions ;  to  tliat  wlu^ii  an  unhealtby  acliuin  h  once  indnccd  here,  a 
none  aggntvatnd  or  U  dilTcrvnt  form  of  dioease  oecun  than  that  wUidi 
wuulil  othcrwifK-  havK  lititu  produo'd. 

Tbus  it  may  bu  mai  tluit  diactuu  uf  the  niaxillury  nnus  is  dependent 
apou  sonti!  cjccitin;;  caime,  favored  by  ikiiuu  cmutitutioDal  vice;  for 
without  llii«  no  M'fioiiN  morbid  L-tRvti  would  bo  j>roiluo«l,  or,  if  pro- 
duced. I  licy  would  hcuf  adiflt-uiit  mill  l<!*4  aggravated  character.  Auy 
dlspoditioD  or  vice  of  body  vblch  wuakons  tbe  vital  eDer);ii»  of  llw 
system,  incmsos  Uic  susceptibility,  or  raibcr  eieltalUUg,  of  ull  iln  jium 
—  IboM  of  this  cavity  equally  witli  tho  ro«I.  Tlicrc  arc  vanou>  kind* 
which  lukvc  this  efiect;  as,  for  example,  the  scorbutic,  scrufuluuK,  vctt, 
GTCttl,  nii-rcurial,  >Jtc.,  each  of  which  may  iuBueoce  the  characti-T  of  tli* 
morbid  artimi  to  a  manner  peculiar  U\  itoeJf;  or  it  may  )hi  similar  to 
that  which  might  be  i:xen:iseit  by  amtlher,  only  causing  it  to  a«6ume  a 
gn«ter  or  h^w  d<^rec  of  inalignajicy,  accordingly  a»  the  functional 
Operations  of  the  buily  fceuerally  are  more  or  Um  enervated  by  it. 

This  seems  to  hr-  iho  way  in  nbieb  a  bad  habtt  of  Wly  i«  capable  of 
a&faetinj^  tbe  maxillary  sitius.  It  is  a  pfMli»|HKiQg,  Inn  not  an  e.^cciting 
cKLm  of  disease ;  atid  it  i*  important  tliat  this  distiDction  should  bt 
borne  iu  miud.  The  one  should  never  be  coufouuded  with  tlie  nifatr, 
because  an  error  of  litis  sort  mi^jht,  in  many  instances,  lead  (u  the  adop- 
tion of  ineorrect  vievs  concerning  the  therapeutical  indications  of  tli« 
disease  Tbi^  pari  of  tiie  subjeot  we  shall  have  occasion  to  advert  to 
herenAcr. 

luflsiumation  and  ulceration  of  the  nai^nt  pituitary  membrane  aonw- 
times  extend  ihemselvea  to  the  maxillary  sinus;  but  dieeo^  it  not  «o 
fr«<)uently  pro|>agaled  from  tbe  nasal  fossa  to  ibis  cavity  a^  Uiu  intl* 
mat*  rulati unship  between  the  two  iDiKlit  lead  one  tosupfHm-.  It  is 
•eMom  that  both  are  aflbeted  at  the  wiiue  time.  Hvare  wc  infer,  tliat, 
altboug^  linod  by  one  common  membrane,  tlte  propagation  of  disease 
frooi  one  to  the  other  is  a  mre  occurrence. 

The  obliteration  of  tbe  nasal  opening  of  tbis  cavity  is  somelirocs 
cauoed  by  <itMase  in  the  nose,  aw)  is  followed  by  mucous  enKorgvment 
of  die  BiMU.  iDflammatioa  of  the  luung  nembraate,  disienUoo  of  tba 
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[  BnratM  WBlk,  uod  »<>l  uiifreijuenlljr  by  other  iini)  more  complicated 
ftirnia  of  diseiiw.  llut  lliu  c'tiniiiK  «f  ihLi  oi>riiiiig  U  otivni-r  iiii  Hlbrt 
Ulan  a  iiiiii«f  "t'diwiwo  iii  lbi>  <-iivity,  and  ti  i;<-iK:rnlly  rr-<*tabli»li«s 
ilsrtf  vritboat  any  amtOauM  of  urt  kiW  tbe  euro  uf  llie  sii«ctioa  which 
CBUitnl  it 

If  nil  i>M  drcnimmuicm  ootiDcotcd  with  th«  bivtoij  of  the  diMUM 

■Ukler  cdniiilrratioti  ootild  bo  WH.'crtJtijH-i],  kk  think  it  would  W  r'>und 

(Iml  tluW)  nlTxTlioiiit  an  more  fn^fjuMitly  igdiicvd  br  n  tnorbiil  iiuidi- 

Imn  of  tlie  ii?«lli,  frnms,  and  nlveolar  prora^ses  iliun  any  oilier  cuutto. 

hjnkerc  are,  in  fact,  no  MitircM  uf  irrituitim  to  which  tliia  oaviij*  is  eo 

^inrh  nut)  Mt  often  exponcd  lu  tliu?>.r  ariniu);  from  llie  dental  organism. 

It  Ia  MiporalMl  fruDi  the  apit-m  of  tlio  roots  of  the  superior  toolore  and 

Ucii-f>id.-<  W  uiity  u  wry  iliin  plato  of  biiiw,  aiid  is  aoindimts  even 

ponirtntti-il  \>y  tlHtni ;  i*i>  timl  it  couM  iM-iiroely  bo  ulborwiv;  ihnii  thai 

Bg|^mT*tv«l  mild  prolr»<rt«!d  diwiuv  in  llic  troth  aii«)  alveoli  abould  exert 

aa   unlivallhy  iufliicu<v  upun  it.    Thu  jiain  ocnuionud  \>j  dbcosed 

twth  U  aUi'ii  vi:n-  H<v<:n>,  Miiii<'titni.<H  almost  excruciating,  and  iuflun- 

nwtion  in  tho  alnMdi-drniiil  poriuntfinn  uiid  guin^  froqiicntJy  extend* 

itM-ir  to  thii  wWf  uf  oni)  «i<>D  of  tUc  fnco.    It  could  hardlj-  U;  powi* 

bli!,  tlii-n-fiirr.  for  thU  oavily  to  wnijKi.     Alvoolar  ahwcM,  and  som«- 

tinitvt  ni-ctnriH  atiil  ■.•xfidiiiiii>n  of  lliv  siicktft  uf  iho  ndtcti-d  to)>th,  axim 

rrxim    the  i»flaiiimati»ii  lhu«  lighUNl  tip.     It  ofU-n  liapjH'nt  tliat  the 

gtima   niid  olvrolar  pnrimteiini  aro  affected   for  yran  with  vhronio 

ioflniuitintion  and  otltcr  m'>r)jid  allertioni. 

If,  in  luldilioit  to  lhc«e  farta,  oihrr  proofs  be  oeceffiaiy  to  Mtablisb 
the  »fgnacy  of  dental  and  alveolar  irritation  in  tbe  pntdiidion  of  dts- 
VMjtr  in  the  maxillary  Mniis,  ihcy  may  be  fotiitd.  Many  of  the  mSec- 
Li«.in»  here  in«l  with  ar«  oAoa  tTuri'd  by  the  ri'inoval  of  dij>L-n£C4l  teeth 
r  otlH'j  reineilid  have  been  employed  in  vain,  and  ibat  without 
pifrfnrating  the  antrum.  Thii  would  not  Im>  ihu  cune  if  thv  irri- 
takUon  did  not  BrtM>  as  A  coowipieneo  of  tlic  d<-utal  malady. 

M<>«l  wril"ni  on  diMoMH  of  the  niiiux  a^rco  in  a:>rribiug  llMm  to  a 

Oaorbid  coiulitt'Mi  of  tlw  lw4h  niul  alvooli.    "nicro  are  •ome,  bowevor, 

>rho,  thoucb  Ihey  admit  tliat  <t<:ntal  irritation  may,  perlutp*,  oceaaioa- 

»1 ;  '  '  Ihirm,  *eem.  ncvcrlheless,  lo  attribute  tlicir  orr-iirmnee. 

ill  I  .  ;  Kfinatances,  to  other  cauM»,sueh  OS  irregular  expoHuro 

to  cold,  blows  a]>on  the  taoe,  and  certain  constiUitional  discacc^.     We 

ihatl   Hiiw  prorii)^  [o  the  eonaideralion  of  some  of  the  more  common 

■  (lr>-lii>Ti«  of  liii*  oiviiy,  under  thetr  respective  and  apprupriale  huads. 

Inji-mmalion  of  llu  Lining  Mrmhrane  »/  the  MnsHhry  SiniM. — 

Inllammattun,  whi-ji  not  complicated  with  any  otlier  morbid  aGfcction, 

!■  Uie  mtiit  dimple  fonn  of  diM-niH<  to  whiidi  the  pituitary  membrane 

uf  tht  antrum  is  cubjittrt     Ah  it  piwediM  and  accompanies  all  others, 

10 
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it  will  be  proper  to  oSer  a  few  renuu-ks  opon  i(  bcroni  entering  npoo 
the  CODS  ill  enit  ion  of  thoee  of  a  more  aggmvntitl  natitnx 

Inaoeersible  &)  il  is  here  to  moet  of  the  mriil  ui<l  irritating  agmiia 
to  which  it  iitexpoMKl  in  the  naaal  foaue  and  mido  other  cavitirsof  |]|6 
body,  it  w<iul<i  rur<-!y  liooome  the  wtat  of  iiiflninmalion  wcro  it  ni>t  for 
iU  proximity  tn  rhv  tvtih  and  alvcolnr  border ;  and  simple  iulluniiaa- 
tioD  nircly  gives  riev  to  any  other  form  of  i]i§eaa«d  action.  uoIais 
favored  by  «omo  geoeml  morbid  tendency,  but  usually  inibtudeB  spon- 
taueouKly  on  the  i«iDoval  of  the  exciling  muge.  Id  good  cuDntitutiooK 
it  is  leas  subject  to  in  flam  mat  ton,  and,  cousequently,  to  any  oiiier 
description  of  morbid  action,  than  those  iu  whom  there  Axtatt  mom 
▼iee  of  body  or  constitutional  predisposition.  Fvbril«  ami  gastrio 
afl^tion^ :  eruptive  ditMasm,  >iicli  a:<  nMTii.''l<-ji,  Kmalt-pox,  viv. ;  eyphiliSr 
and  nxccwivc  aiid  protiacleil  u»e  of  nicreiirial  meilicincs  ;  a  »eorbutio 
or  fcrufuloii*  di»th<^s  of  the  general  ayitom  —  in  short,  ererytiiing 
that  hu#  a  tt^udcncy  to  cuervatc  the  vital  powers  of  tho  body  ineraaaee 
its  irritability. 

When  iu  a  healthy  condition,  it  «ecret«s  a  slif-htly  viscid,  transpa- 
rent and  inodorooB  fiuid,  by  which  it  ia  ooostaatly  lubricnted ;  but 
iuflammation  changes  the  character  of  the  eei^etion.  It  causes  it  la 
become  vitiated ;  at  first  lew  abundant,  it  is  afterward  secreted  in 
larger  quantities  tlian  usual,  becomes  more  iwrous,  and  «o  acrid  as 
sometiraca  lo  irritate  the  uembnitie  of  tho  nose,  over  which  it  pasaci 
after  haA'itig  escajied  fVoni  the  antrum.  It  also  exhales  an  odor  moM 
orlcM  ofTfjisive,  acc<>rdinji;ly  as  the  iiilUiinmation  is  mild  or  severe.  It 
moreover  gives  riw  to  a  lhickenin;f  of  tho  membrane,  and  sonwtimcs 
to  obliteration  of  thi'  nufal  opening:.  T\i\t  Umt  nuvly  ocetin;  bat 
when  it  dow  hapiwii,  iiii  tti-cuinidalii>n  of  ibc  iwcr«tion  and  other  mot- 
1>id  phenomena,  of  whicli  wo  vhall  bercaftor  treat,  result «  a  twcesaary 
t  consequence. 

If  at  any  time  during  the  <-onlinuance  of  the  inflammation,  the  pa- 
tient is  nttaclced  with  Ki-v<-ni  <-i>i)Stitultottal  disease,  the  local  afl'ection 
will  lie  aggravatNl,  and  sonielimc!*  awurae  a  difibreni  character. 

The  inflammation,  when  long  r<(mlinued,  degenerates  inUi  a  ehronio 
form,  and  is  aometimm  k<-pt  up  for  wveral  year*,  without  giving  rise 
to  any  other  nnpleaMint  i<ymptoniii  than  oeeaxioiial  pnroxysaw  of  diiU 
and  seemingly  decp^enled  pain  in  the  &uk,  and  a  vitiated  vonditioa 
<^the  fluids  of  this  cavity.  Th<-  sHghlly  felid  o<lor  a'hi<^h  ttiey  exhale 
ceasM  to  be  aanoving  or  even  pi-rn^iiihlii  to  (he  ladituit,  wbvn  be  be- 
oomca  accnstomed  to  it. 

Symptoms.  —  The  symptoms  of  inflammation  here,  though  not 
always  precisely  the  same  as  elsewhere,  are,  for  the  mo«l  p«rt,  very 
similar.    They  are  severe,  fixed,  and  deep-seated   pain  under  tbo 


iTTSTJirtrRB  or  tnr.  JtAxittAitT  snrirB. 

'(^M>h,  exMitling  from  Um)  alveolar  iKirdGr  to  tbo  lower  port  of  the 
('-'  III  ht^iit,  pulntion,  nod  »OR)«<iina  fover.    Boyer  nys  tlie»e 

*:  <  -  Mv  tM>t  nlrrtiyii  prnwnt,  urx)  thnt  inHainmatJoa  may  «xiM 

*hi*n  it  is  not  suspertoil,  OiHer  all^Uotis  of  tb«  fcco  Bud  superior 
txilU  may  l>e  RiMtnki-n  for  ttiis,  and  Uiu  foroiliera;  but  thai  iiillAiii> 
_  Itirm  b1i<iuI<1  csisi,  widioiit  being  a,ttepd^  with  pain  or  anj-  otlicr 
1^14  iu'Iicnlireitf  its  jiruseiico,  iascan-ely  [iivliable. 

Drw.-I)nmp«  ditilini^ii^hca  tlio  srniptonts  of  this  from  those  of  other 

ntrciTtiotu  of  thit  rarity  hy  %  dull,  hrAvy  )Min  in  the  region  of  the 

(iutin,   whii-h.  lie  anys.  becomes  i>linrp  itad  liiurinftting,  and  exbiuds 

fn*m    the  nlreotiir   arch  to  the  frontal  sinns.     Tlic  diseiue  goes  on 

without   iiitHTvpiioD,  inorensing  until  the  giipetior  mnxilla  of  tliv 

nAt^Tttnl  si'le  Is  moro  or  b-as  Involved.    This  malady,  he  says.  nutDi>l  be 

cnafouudcd  with  any  other,  t-vui  when;  tlicre  ia  no  extvmal  rbibla 

c«UM'. ;  clilTrHii;;  from  n  Mmplu  rvtonlioo  of  inu«ns,  by  bi>ing  {>ainftil  at 

the  comBK-ni-cnieut,  oiitl  not  by  Wing  accompauied  with  avclliug  of  tho 

bnnna  ;  fn>m  poly|iii«,  by  tlie  cioiliniiftiici!  of  paiu  ;  and  from  conrcr, 

by  I  bo  rbanii'tcr  of  i)m>  ]inin.     "Sii|ij>iiration  nnd  tilccn  liavr  pvniliar 

aigTia  wbirb  cnoiwt  br  rontounditl  uilb  tbum.'  of  inlbiniinaliou."     Ftiia 

iti  tho  imibir  and  btctuplil  t(«ili,  aocompuiied  by  a  winiw  of  diiftuntioD 

in  ibo  ]inru.  Up  M«m»  lo  r<';^ird  ou  a  v«ry  ceHaiii  indication  of  iuflam- 

Utntidii,  niul  njMvinlly  when  jijiiitxl  lo  tlie  other  n'mptoni^     "ff  an 

exicnial  caitw  ia  diacover«d,  it  will  fumidh  a  certain  diagoMit:"  ha 

al#o  iDi-Diiou  fem*  aihI  hndache  aa  nlciost  invariable  aocompani* 

mvnt*. 

Till*  inflitniRiatiun,  if  not  snMuwI  by  appropniTt^  n-ntrdini,  nft<T 
hnviDg  (.'•intiitut^l  for  a  Icngtl)  of  time,  grnibmlly  maunim  a  chronic 
fomt;  tltii  pain  thnibegin»  to  diminish,  and  in  li^  ronclant ;  it  l>ccom«s 
<tti|Ior,  and  is  principally  ronfinrd  (o  the  rogion  of  thi?  nntniin.  Th^ 
tcctb  of  the  alTcclcd  eide  ceofti  to  adic,  or  ache  only  lit  tiiiin.  but  Etill 
i^wiMin  eeneiiire  to  tli«  toutb.  The  nueoiitt  mombrane  of  the  nostril 
tit-xt  tbo  itiseiiM*!  einiia  It  often  tender  and  Eli^ditly  !nl!:imcil ;  and  if 
>ii  the  nioniiii;;,  or  aft<T  two  or  three  Itoura'  elct-p,  tlic  other  no^lHI  lie 
■  cJiaH-d  by  proMiing  upon  it  with  ihe  thumb  or  one  of  tiie  fingore,  and  a 
Vtoldit  expiration  1)«  ma<le,  a  thin  watery  fluid,  of  a  sligliLly  fetid  odor, 
vrill  Ix-  diH-'bar^^c-d,  and  pain  will  ho  i!Xperi«ne«d  in  the  region  of  tiiid 
*5nvity. 

C'auhb.  —  All  morbid  conditions  of  the  lixth  and  gum*,  cawiiug  irri- 
Cntion  in  the  alveolar  periosteal  tia^ne,  may  be  regarded  as  among  the 
ti,  ;  nt  of  its  t-xHting  rauseB.  cspcoinlly  cartes',  nerriKJH.  and 

•  .\  ,  ,  .ilM>.Io(»et<*tIi.aud  therooUof  fiuchftshavobeen  citherfrac- 
turMl  in  an  ntu^mpt  at  extra<-ttoii,orbyablow  or  fall,  and  left  in  their 
•nckcfi,  or  that  barn  remained  after  th«  dcetractton  of  their  crowns  by 
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dcwf.  It  MtDe(lu«8  bappeno,  too,  Ihst  in  Amid  mit  ion  i*  excited  to  thai 
rovnibimiM!  by  IVat-tured  al vi-oli ;  bul  vrlien  an acddeiit  of  iliU  »irt acvure, 
the  diAadttA  |ioniunfl  of  Wiie  are  geuDrally  aoou  tbruwu  utT  bjr  tlM 
wooooiy,  and  th<:  vauM!  Iwiug  removed,  tlti^  iiifliimtDiiti'iti  imm«diMcly 
mbsidos.  Not  so  witli  tin*  ruobt  of  tJiv  tuntli,  Tbt-y  'lUfii  remain  ron- 
cealed  in  their  «ocki.-t»  fi>r  yvsn,  unUvs  removed  by  arc.  Nature,  it  is 
trne,  makes  an  effort  to  pxi>el  ihvni  from  Hm  juw,  but  tiit«  b  aceora- 
plisbed  only  by  a  slow  and  very  ted>ou«  pruca»,  and  not,  ia  many  in- 
stsncee,  until  they  have  given  rise  to  soiiic  serious  aSection.  But  wf 
the  deleterious  eil«ct8  tliat  result  from  necraeed  roots  of  t«elh  in  tba 
alveoli,  it  is  not  neceeaary  now  to  speak ;  as  «xtntn«ous  budii»,  tltey 
are  always  producUve  of  nrare  or  lees  irritation.  W«  might  aUwf  rotn- 
tion  expneure  lo  cudden  tnuitiitious  of  temperature,  and  certain  uun- 
atilnlional  diMaws,  as  amonfc  tbc  cauMa  which  occasionally  (pvv  ri«c  to 
inflammation  of  tlii^  inemhnuie. 

Treatment. — The  eurutive  miliratioiii  of  inflammation  of  the  lining 
membmnc  of  llie  antrum  ai-e  Mmplv,  anil,  for  Llir  mo»l  jmrl,  similar 
to  thwte  of  iuHiunmnlion  in  otbcr  parU  of  llit;  Itoily.  In  many  caaes, 
great  benefit  nitl  Iw  drrived  fmni  the  nppticalion  of  leccliea  to  the 
cheek,  as  recommended  by  Mr.  'Hionins  Bell.  When  the  diseaxc  is 
dependent,  rs  in  tnwt  cases  it  is,  upon  au  onheallby  oondiiion  of  tlw 
alveolar  processes,  the  first  liiinf;  to  be  done  is  to  remove  all  «ieh  t4.>t^li. 
or  motA  of  teeth,  as  nre  productive  of  the  least  irrilatiou ;  for  arhil« 
any  local  sources  of  irritation  are  permilled  to  remain,  neither  tOj>ica] 
norfrcnerKl  bleeding,  or  indeed  any  other  treatment,  will  W  of  perma- 
nent advantage. 

Rlmplc  i»flammatii)ii  of  tlie  lining  meinbrano  of  the  antrum  would 
be  of  little  coii>e>iiii-uM!,  were  it  not  that  it  in  liable  to  give  rise 
to  olher  and  more  ttangiTOiM  fomu  of  din^MC,  >uch,  for  instance,  M 
engi}fgenieiil  or  a  {Hinili'^it  (•'tiiditioii  of  its  fierrvtioiM.  It  sliould 
n<'ver,  therefore,  Iw!  pcrmilt^^I  fa)  cnnlinuc,  but  b<- ai<  i>|>eodily  arrested  as 
poeiiibtc;  and  for  the  aocnmplisbmcnt  of  thi«,  the  means  here  pointed 
out  vill,  if  Umcly  and  properly  applied,  be  found  fully  ade<|iuite. 

Pu  ruleiU  Gmdkmn  <^  Ae  Swrelioiu  and  JCnfforffemeni  of  tie  Maritlary 
Siniit. — A  purulent  condition  of  the  $«eretions  of  the  uaxilhiry  i^iiiitx 
and  mucous  ciigorgrmi^nt  are,  indiMiYiminately,  though  very  improperly, 
denomiiuitod  by  many  wrilem  on  the  nflections  of  this  cavity,  alMc««. 
To  this,  neither  bears  the  elijiihtest  resemblance.  Descharopa  treats  uf 
the  former  under  the  name  of  suppuration,  and  the  latter,  drDpwy.  Of 
the  first,  be  Mtys,  "  If,  by  the  time  the  inflammation  lias  pa.'uvd,  the 
Rurroundinj;  parts  cease  to  be  painlUl.  irhile  the  affection  >till  cuntinuea 
looaose  pain  in  the  antrum,  and  the  fever,  though  diroinished,  oocun 
at  incj^ular  intervals,  and  if  tlte  inflammation  is  followed  by  pulsating 
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pain,  »D  hftv*  nama  tonippiwthatria  a)uc««1tiuri>riimlialbtrinus; 
anil  &1)  iliiiitx  will  l>«  n-iuovci|,  if,  ua  llif.  [iiitifiil'*  irit-Iiniiig  hiH  IwaJ 
Ki  till*  ii[i{HMi[ir  aiili',  iiiuUvf  in  iliNcl)iir|>,>i.s)  into  ilic  inH'tnls,  or  if  futii? 
tubcrclBmrvfurtiiL-d  ocarthoniiUruiglKofthac^e,  or  alreolar  llorder, 
wbirb  \anl  hufijicns  nior«  (Vequoatly ;  aii'l,  finely,  if  (lie  purulciit 
tuulti^r,  Diit  liiiiliii';  itijy  opining  llinntgli  irliii.-h  to  diicliur^'e  iUelf, 
dlsli'U<b  titi-  etuiis  to  8uvli  (ui  cxtnit  ii»  to  form  a  tumor  outwardly 
tipriii  the  dieok."  Ill  sliori.  al)  the  ayuipluiuB  wliii-li  be  Dienticiui  lu 
l«:lnti^n]t  Vt  ihv  diwaae  an  tboae  accouipiiuyiug  th«  ooe  under  coii- 
siilrration.     '11h-  inntidr,  he  savd.  Id  ui'  a  "  {lutrid  ^rouB  0Mui«t«fMe^" 

Uorttunnvc  liiu  fiilUit  lui^j  a  aimilar  error.  He  tenn*  an  nllerod. 
*fau«  of  th«o  wy-n-tioiut  )ni[ifHiraliou  of  the  tuembraiio,  am)  tnys  tbat 
iitfUmmali^)!!  is  nut  ue(<FMiury  tu  it.  He  n^tui  to  have  oonlQUiidwl 
with  alivctwi  id'  ihv  Euiiniiii  llio^e  uuc^  of  iilvcolitr  almccso  wbcro  tlie 
matter,  iiwt«iul  of  di«rliiti^iu^  ibwJf,  ax  it  ordiiijirily  liuM,  by  an  open- 
tbn^ujilt  lliu  alvi.'xltiif  Bn<]  gum  into  iba  tnoutb,  passes  tnto  that 
ity,  A^aiu  ho  n^uHH  ihal  tlit-  dlxKiiM  (suppii ration,  as  he  oalU  it) 
Uay  I>c  indi'[ieuilcnl  uf  the  eiirroiinditi^'  partd;  and  ultliou-^h  ontiua- 
Hly  Irn|>ltL-atv<l  with  nii  alti'nxt  oondiiiuit  of  them,  bo  uHirnia,  ii  ii 
aiimrTtinif!*  llti;  i^ffvt  of  dLii-nw!  [iriiuarily  Miili^J  in  l}u>  cavity. 

Th'^re  i«  no  doubt  that  a  pnnilr'nt  rondiiiiin  "f  the  (liiiiU  of  this  cavity 

nftra  cntnpHnUfv)  «ii|i  tilccration  of  the  lining  m^mbrnnp;  but  that 

i«  afl^^oo  is  dilftrvnt  from  abecms,  its  Vt-ry  nature  and  eitustioa  are 

H^llfi'-nl  to  diow.    "  A  reference  to  the  stnicliire  of  the  Bntrum."  »ays 

r.  IM\,  "  wnnid  appear  to  be  MiRieiont  to  point  out  (he  improbability, 

any  th«  least,  of  the  occurrence  of  abscesa  in  suob  a  situation.   That 

mucoiui  Dicoibmne  coverini;,  in  a  thin  layer,  ibe  whole  interna]  nir- 

of  anch  a  carilT,  ehoulil  beoonie  the  tteat  of  all  the  comivcutive 

't«fM  of  true  abwwBs,  is  a  stAleoient  bearing  ou  the  face  of  it  an  ohvioiu 

Iminlity."     NotwidiHlandini*  Uic  weining  impmlMliilicy  of  xurb  an 

">ccitrrent'e,  —  ami   it  ia  rertiiinly  oiie  that  very  mrety  hap[H^i!<, — 

floea  MMnetiin«!«  develop  ifrll'  in  thl-i  cavity  ;  but  it  i*  a  diflcroiit 

altogether  from  that  unuiilty  tn^Iixl  of  under  that  name. 

Wbon  4.'Dmp1irM4>H  wilb  iilocnilinn  a(  llw  mucous  nicmbraiifl  —  and 

t  ■     ■      '  ■'■I*'  (hat  n  purulent  comlili'Mi  of  it*  iH'ci'etions,  in  most  in- 

*tji  I    lliu*  coinplirat'''l — iho  aflli*lioii  i*  nnnlogoiifl  to  ozjena,  and 

niany  nf  tlic  ohlar  wrili-tf  d<«ignau-  it  by  (hat  name.  Mr,  Bell  deecribeia 

it,  and  vm-  pmficrly  uui,  a«  being  similar  togooorrhmi ;  both  diseoaea 

■tlikx  ronattt  iti  an  nlinnition  of  M'crtrtion  ;  in  the  one  case  of  the  piim- 

f-nry  mcinhraiio.  and  in  ihv  other  of  iho  iuucoub  lining  of  the  urethra; 

Itui  in  neither  iiuitun<v  doiw  it  |m)6i»cm  any  of  tbo  obaraderiEtics  of 

•Immi,  thiMigb  thit  maltKT  In  both  is  piinilent. 

It  hu  been  b«fbro  natcd  tlwt  the  oblitoralion  of  lh«  nasal  opening 
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traa  more  frequently  un  effect  limn  n  cnuso  of  dieeaaa  in  the  tnaxillarr 
uiiiu;  it  does,  huwever,  EonicliiDca  become  clo{«d  from  otber  caiipoi 
than  tm  uoheahliy  condition  of  ihia  cuTity ;  wlten  ibtd  lit>)ijnrti:i,  tn- 
gorgeiiieni  of  the  sinus  is  the  inevitable  couaequenoe.  Tbn  fluitlx  thu» 
flCvuiuuIatiHl  are  not  always  at  first  purulenl,  alEliou^li  Uiry  may  »ul>> 
»r<]iiciiily  liii-omc  mi :  when  tlie  closing  of  tiie  o{>o.iiitig  is  the  result  uf 
previous  diMnue  hi  the  Antrum,  the  seervtioiis  are  more  or  leas  altered 
from  the  very  fiml. 

Accumulation  of  luiy  N^'rvtioii  within  the  antrum,  whelhcr  of  muitia 
or  pus,  is  a  source  of  irritation  (o  the  lining  membrane,  and  iliu  jirtvs. 
are  which  it  ultimately  exerts  upon  the  surroundin],'  uulLt  cuuMt*  a 
new  form  of  diseased  action,  nhtcb  not  unfreciuentJy  involvei  indinritM 
alt  the  bones  of  the  face  as  well  as  tJiose  of  tiie  baiw  of  the  i-raniiim.' 
Wh<Mi  )>revented  from  escaping  through  the  tuwal  vix-ning,  the  secre- 
tion eventually  makes  for  itwclf  a  iray  of  wcapC — xometiines  througli 
ihv  cheiOt ;  at  oilier  tiin«»  iH-nntlh  it,  jiwl  ahovfl  the  alvi-olar  ridge ;  or 
through  the  |>u]»tiii<'  arch  <ir  alveoli  by  the  niiti-^  of  the  roots  of  one  or 
more  of  the  t^^-th ;  and  from  K  liMiila  thii»  itriahli»ho(!  fvlid  Diattcr  will 
be  almost  constantly  disrhnrgnl.  Fromopciiing^oftliis  sort  ibe  mutter 
is  w>metiuii!S  difcbBr|;od  for  years,  while  the  dUease  in  the  antrum, 
verj-  freriiieuiiy,  does  not  seem  to  undergo  any  npiwreiit  change.  At 
Olbur  timi«  the  membrane  ulcerates  and  tJie  iHHiy  walls  become  eariniu. 

A  purulent  secretion  from  tbemucousmembraueof  tliiscavity.iiidc- 
pendently  of  caries  of  the  h<Hie,  or  even  of  simple  fisluloua  »[>i;iiiiig*, 
!»  an  exceedingly  Irouhloomc  and  uuplMisanl  afleclttm.  Tbc  ndor 
from  thu  matter  is  ofWn  very  anmtytng  «Tcn  to  tite  patient,  and  when 
the  w'creli(m»arc  ri-uinrd  forMnieduysin  tlie  stuns  buibrc  they  escape, 
thr  frtor  in  aliiXMt  iiiMiffi-rahlc-. 

In  good  conxtttutioni',  the  secretions  of  tlie  antrum  aro  not  eo  liable 
to  lieromc  purulent,  tlwugh  they  he  confii>od  lor  a  long  time  in  the 
cavity,  and  thus  become  more  or  less  oSensivc  InflararaatioD  of  the 
lining  membrane  (the  immediate  or  proximate  cause)  may  exist  for 
years  without  giving  rise  to  it.  It  is  only  in  scrofulous,  scorbutic,  or 
debilitated  habits  that  they  are  liable  lo  become  thus  altered.  The 
dtfrtTi-iiee  in  the  eff^ts  produced  upon  them  and  the  aurroimding  ]mn*, 
by  iiifliimmatitm,  is  owing  to  tlie  difference  in  the  stale  uf  the  constitu* 
tional  health  of  tlio>M>  alH-eled  with  \U 

Wbcrr  a  piiriforni  ntnlc  of  the  secretions  ht  compliciK^I  wilh  uleera- 
tion  of  liie  membrane,  tlie  mutter  will  have  mixed  with  it  n  gmler  or 
lees  quantity  of  flocciilt,  eomctimn  of  so  firm  a  conct^tcnoe  as  lo  block 
np  the  nasal  opening  and  prevent  iti  exiL  lifr,  Thomni-  Bell  snys  he 
has  seen  more  thnn  oneouM  in  which  a  eoDsidcrable  accumulation  had 
taken  place  in  tlic  antrum,  accompanied  by  the  usual  indications  of 
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I,  {muira-{ianili-nt  i^igorgcnittnt  oftlio  mdiu,)  wlion  aHiddnu 

*!'-■  ■'  '    r  tlie  <»)iitfntH  iiilo  ihi!  ihipu  l<»>l!  platHf,  "111  outUH.fHiciH:c of 

U.-   ,  '<- liiivttigi]vi:rcuijivlbon>Ulaiicc«hit;li  hniJ  Uiui> Ik-cd uHi-ivl 

to  ibi  (MmjMt."  Cwu»  of  a  Ti;ry  eimiUr  nntuni  liavo  lkll«o  uuiler  our 
nK-  It,  iltif  liLftory  of  ouq  of  vrliich  nill  b«  givtm  in  the  course  nf 

till  I',    Tlio  farniatiou  oftiiou  Aou'oli  riiruly  ci!aMl,excej>l  witU 

thfl  i-ttro  of  Uie  uWn  oti  tlie  membrauti.  Tlicj-  f;iru  rise  to  cwuuileiuble 
irriUitiuu,  uiil  iheif  i^re^euu:  always  <-otiBtiluM  an  obeucle  to  llie  cur& 
They  «r»]  luiuilly  easily  tvimtvwi  Uy  iujcvlious. 

Till!  |>iuiit»ry  ueutbnne  of  Ui«  aQiniui,  wlicu  ui  a  lit-ultby  .ilaic, 
Tvtui,  MS  wo  bavfl  before  Btated,  a  trnu9|>uriait,ali^)iUy  visoid  au<l 
iiHMloruui  Buiii,  poured  out  only  in  »u3icU'iit  ^luaittiiy  u  lubrimtc  tli« 
cnvity.  But  when  iuflamruutioii  m  ftxt-itol  in  Ibe  iiii-iuliranii-^  il.*  fevny 
tirMiA  MNtii  iiiecuiim  iiHirv  itbiiudniit,  uiii)  am  at  fin>t  tiiiiiiKT,  »(l«'rward 
thicker  niul  niorv  glulinoua.  Tbi-ir  color  unil  coDuitcnoo  an  not  always 
tlxj  MiiiiY.  Iiwtiuut  of  being  tra»>>liar<'iit,  Utujr  wdKlJiDtt  lutn-  a  dirty, 
opa<i<io  njijifarauoi: ;  iit  oilier  timui)  tiioy  ohsuom  a  grcoiiuh,  wliitUb,  or 
yall(iwi»h  n)lor,  and  iu  fotiiv  iiutmtiXM  ihcy  Ix-nr  a  cvimidorablQ  rcecm- 
blaUR«  lo  pa*,  wliicb,  it  bao  bvuii  i-onjui-lurt'd,  might  bo  owing  to  nip- 
purotiiiii  of  jUjRH)  of  tli«  tiiuco(i»  folliolM  and  it  mixture  of  pua  with  itd 
•vcn'tioiM.  Mr,  Tbonia*  B'.'ll.  houover,  incliiios  to  tbo  opinioa  tlint  it 
ia  attribuulilo  Iu  uo  "  nllcnition  dimply  "  of  the  secretions  of  the  ouvily. 
Tlwir  color  and  coiuidtoiice  are  detcnnined  by — i]i4>  dv^ree  of  inSaui- 
ntatjoti ;  Ihr  Itiigih  of  lime  it  has  exitiled  ;  the  stati!  of  the  hi^lili  of 
ihu  liiiiiif;  nicnibruiii>,  and  (hat  of  the  i>urriiundia|;  oml-uuh  waltx;  iho 
vfinte  whivh  tlio  matter  has  from  the  wuih  ;  and  the  gomtral  bubit  of 
th«  biMly. 

Aird-iions  of  this  sort  are  mora  commoi]  to  young  subjects  than  lo 
nil()dl(viip.-d  i)r  pereoDH  in  advuni-cil  life.  An  Liaiiii-at  French  writer 
sayd  that  of  three  individuiihi  atli-t-UH)  with  drupey  (mucous  eugorge- 
soont  I,  ihv  olihttt  wiu  not  twenty  yairx  of  itge. 

BymptKHw.  —  Tlir  iiii»giiiiM-ji  of  the  H'v>.-rul  affccliona  of  tlioanimin 
iHt  much  alikv,  thiit  it  im  oIV-ii  dithtiilc  to  diiitiiit;uidh  tho»o  that 
belong  to  uno  ttom  thove  atU;u<Uuit  upon  anoiher.  The  syiupiomn  of 
■■'uwt«t  and  piirntcnt  accumutatiao,  however,  arc  gcncr- 
.  I'luitih:  (lie  pruclilioui^r  to  ili.it iu^ulsh,  with  coiiNiderable 
ci-naiiity,  lltiau  frant  other  aSratioita.  Tlicy  ara  alwnyx  preceded  by 
ioflaiiimatiiiti  of  tlio  lining  membrane;  a  dutiriptiou  of  th«  symptoma 
uf  which.  Iinviug  alreuily  been  given,  ncwd  not  lie  n^Matod.  OmittLng 
lhuH%  w«  at  ouco  proooed  to  tuoiitiou  thotc  by  which  they  aro  accota- 
pBiiietL 

In  *pttnking  of  tbo  aj-mirtoms  moro  particularly  belonging  to  n  )mru- 
Vat  conditiou  of  the  accntkma  of  the  antrum,  Dcschampi  any*  tho 
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aStetion  mny  bcdurtingaishedbydull.beaTy  jMun  extenditiK^kitifcUie 
alvmlnr  bDixier.  Upon  thi«  Hyinptom  aloiio,  lirtk>  rcliauce  cau  In? 
ptiux'd,  tu  il  ut  nlwaya  pretciit  ui  dirouic  iultaniiuiiitioD.  Ju  ixlililiiin 
to  ttiis,  lioioeiitiouB— tbe  proaence  of  dexyiyed  tc«tb;  sorenesum  tboM 
(but  arc  sound;  and,  on  tbe  jmlieat'a  inoUiiiuj;  liia  btL-tt<I  tu  ilie  ud« 
oppcuiitv  to  the  one  &ttocted,  tbe  dt&cbar^  ol'  ft-tid  umio-r  from  Utc  nostt. 
These  are  very  couclueivc  indications  (>rpuru)«itl  ctTiwionn  in  tliis  cxvity. 
BonWavc,  uftrr  I'liumci^tirig  tbe  »ympioniM  indiiWivc  of  inflAinniatioi), 
mciitioDH  (he  followiii}!;  lu  b<-li>U]ciiig  Ui  tbe  nItiKUon  of  wbicb  we  are 
Duw  Kpcaking:  dull  and  i-unKlunt  piiin  iii  the  einus.  oxtt^ndin^  fn>m 
tli«  muxillor}'  fu:<Mc  to  (be  orbit ;  a  di«chnrgo  of  fetid  matter  from  lb« 
BOW,  wbcn  the  pnlicnt  Jiielincs  hi«  bead  to  tbe  0|)p08il«  Hide,  or  wbi-o 
th«  uoec  in  blowQ  from  tho  nMtril  of  tlio  affected  side,  llieae  itvmp* 
tonks  are  monlioncd  by  almost  every  writer  upon  tbe  subject,  a#  imlica- 
tive  of  a  purulcDt  condition  of  the  (ecrctions  of  the  maxitlary  aiau«. 

Tbe  syin)>toiii8  of  t-n^^orj^emont  differ  materially  from  tli*i«e  which 
denote  simply  a  pumlool  condition  of  ibe  mucous  wK^nsliiuM.  THc 
pain,  iiutL-wl  ut' being  du!)  a»dbca%'y,  aajust  de«cribod,  bc<;onim  acuttt, 
and  adistrcMingiwiidu  orftdnew  and  ireif[ht  isfell  in  tJie  dicn-l;,  armni- 
panitil  hy  nvbic.-ei  and  litiuefaction  of  tlie  integument  covering  t)ie 
antrum.  Tliv  mt^tl  ii|ii'ning  bavin;;  tx-'oomft  cIu^mI,  tbo  fluids  of  ibe 
cavilv  graiUmlty  ni'cnniuliilt-  until  Ihi-y  fill  it ;  wbi;n,  fiuding  no  egreaa, 
they  prcM  ii])on  nnil  dixlMid  tbe  HUrrouiMling  omooiu  walls,  causing 
tfaoM  parta  wbicb  am  the  tbinm»t  iilttmiitcly  tfi  piv<!  way.  Tlie  efferls 
•re  generally  6r»t  ob*ervHb1e  anteriorly  bciicnlb  lliv  malar  prouiiuviice, 
wltorp  a  sniootb.  hard  tiunor  preiicnta  itwlf,  covered  with  tlio  mucous 
riM-mbrane  of  tbe  u<iutb.  Bui  tbid  is  not  always  the  point  wbirh  firrt 
give*  way ;  the  sinus  «(nuelim«  bursts  into  the  orbit,  at  otb'-r  tirow 
outwardly  through  tlie  cbi>ek,or  throuKb  the  jialatine  areb.  The  Itntg- 
cnntinucd  prwnire  thuH  exi-rted  u[M>n  tbe  bony  walls  oDcii  caoaee  the 
breaking  down  or  »i>fti.'niiig  of  tlirir  tiatucsL 

The  tumor,  w)ii«li  i»  at  fint  bard,  bocwne*  in  a  nhort  time  su  nuH  an 
readily  to  yield  to  prcsNirc.  A  ditlentiou,  Doschamps  nayN,  may  tw 
dislingiiiithed  fn>m  other  diseases  that  affect  the  skiu  or  Mibrutatieoiis 
tissues  by  the  unSlbmiitr  or  regularity  of  the  tumor,  ■(:•  firmuo^i  at 
the  commeneooent,  tbe  xlownesa  with  which  it  progrtsMv,  and,  above 
all,  by  tbe  natural  appearance  of  tlH'  ttkin,  and  the  abiMMico  of  pain 
wImh  presnire  is  tnuilr  iiiKin  tlll^  tumor.  Oblileratiou  of  tbe  nasal 
opening,  bo  saye,  may  l>r  i'ii«pei,-l«d  by  the  drym-w  of  tbe  niflril  of  the 
aflbtied  side,  tbe  miicons  rwmbrane  of  which  Ix^omea  thickened  and 
the  cavity  contrurted.  tnflummatinn  and  xponginvM  of  tbo  gums.  looaen< 
in;  aad,  Mmetimes,  iu  consoqueneQ  o^  the  destruction  of  tlieir  socket!* 
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diBplacement  of  tbe  teeth,  may  also  be  mentioned  as  occasional  accom- 
pauimentB  of  enf^rgemeut 

Causes. —  Inflammation  of  the  mucous  membrane  is  the  cause  of 
a  purulent  condition  of  the  secretions  of  the  mttxillary  sinus,  and  this 
arises  mora  frequently  from  alveolo-dcntal  irritatiun  than  from  any 
particular  habit  of  body  or  constitutional  disturbauce.  Engorgement 
resnlts  from  the  obliteration  of  the  nasal  opening,  which,  in  the  case  of 
altered  secretion,  is  usually  caused  by  inflammation  and  thickening 
of  tbe  lining  membrane. 

Treatment. — The  curative  indications  of  miico-punilent  secretion 
and  engorgement  of  the  maxillary  sinus  are,  firstly,  if  the  nasal  open- 
ing be  closed,  the  evacuation  of  the  retained  matter;  secondly,  the  re- 
moval of  all  local  and  exciting  causes  of  irritation ;  thirdly,  and  lastly, 
the  restoration  of  the  lining  membrane  to  its  normal  fiini'tinn. 

For  the  fulfilment  of  the  first,  an  opening  must  he  made  into  the 
antrum,  and  this  should  be  effected  in  that  part  vhich  will  afliird  the 
most  easy  exit  to  the  retained  matter.  Several  ways  ha*e  been  pro- 
posed for  the  accomplishment  of  this  object ;  and  before  we  proceed 
fiirther,  it  may  not  be  amiss  to  notice  some  of  the  various  methods 
that  have  been  adopted  by  different  prnctitioners. 

With  regard  to  the  tooth  most  proper  to  be  extracted  authors  differ. 
Cheeelden  preferred  the  first  or  second  molar.  Junker  recommends 
the  extraction  of  the  first  or  second  bicuspid,  and  if  a  fistula  had 
formed,  to  enlarge  it  instead  of  perforating  the  floor  of  the  antrum. 
But  the  second  molar,  being  directly  beneath  the  most  dependent  part 
of  the  cavity,  is  the  most  suitable  tooth  to  be  removcil.  If  this  be 
sound,  the  first  or  third  molar  or  either  of  the  bicuspids,  if  carious, 
may  be  extracted  in  its  stead,  and,  in  fact,  no  tooth  beneath  the  antrun), 
in  an  unhealthy  condition,  should  btf  permitted  to  remain.  Heath 
recommends  the  extraction  of  the  first  molar  on  account  of  the  depth 
of  its  socket,  and  becaui^e  it  is  more  liable  to  decay  than  any  of  the 
other  teeth. 

An  opening  having  been  effected  through  the  alveolus  of  a  tooth 
into  the  antrum,  it  should  be  kept  open  until  the  heulth  of  the  cavity 
is  restored.  For  this  purpose,  sounds  and  bougies  adapted  to  the  pur- 
pose have  been  introduced. 

When  the  natural  opening  is  closed,  the  firat  indication,  an  liae  been 
elated,  is  the  evacuation  of  the  matter;  and  for  this  purposi-,  a  per- 
foration should  be  made  into  the  sinus,  and  the  most  proper  jilarc  fir 
effecting  this,  it  has  been  shown,  is  through  the  alveolar  cavity  ot  the 
second  molar.  It  may,  however,  be  penetrated  from  that  of  either  of 
the  other  molars  or  bicuspids. 

The  perforation,  al^r  the  extraction  of  the  tooth,  is  made  with  a 
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eUnighl  tnicnr,  whicli  will  \it  futind  iDorc  cmivi'nieDl  than  tliow  uh^ 
ally  vmjiliiyol  fur  lliv  [iiirposf.  Thu  jxiinl  of  iho  iostrunivut,  iMviag 
been  uitnMlufcd  into  tho  aJvvohis  t)iruugh  which  it  i«  iiitcndvrl  to  make 
tlw  opeoiiig,  «houl<l  be  pmmd  agiinst  tliv  butloin  of  tho  cnvity  iu  ih« 
dJrecUou  toaanl  the  ceutn  oS  th«  ftnliuin.  A  few  rotary  mutioo*  of 
the  iiistruuuinl  vill  suffice  to  jHcrve  th«  intervening  plate  of  boo*.* 
It'  the  firet  Q|>eDiDf;  bo  not  Mifficiotilly  largv.  its  dioKnsionH  may  be 
tncr«iue(l  to  the  necCKiary  eizo  tiy  lurans  of  n  (i|K-ur- pointed  instmtDeuI. 
The  entrance  ia  usually  attetnled  with  a  loomcutury  Hevoro  puiii,  and 
the  withilmwal  of  the  in§iiuineut  followed  by  a  euddvo  guafa  of  fetid 
luiicus.  In  iniroducin^  llie  triK'ur,  care  shoukt  be  taken  to  pi-evcnt 
a  lou  HUiiiltii  i-uirancc  of  ihe  iustniuM^nt  inlo  tJie  cavity.  Wiilioui  thb 
precaution,  it  mi)[ht  bu  sudili-iily  for^^L^l  ngatust  tlM)  opixiKile  wall.  It 
is  not  alwayii  uccntaury  to  (icrfurale  the  fl<ior  of  llic  antrum  after  the 
exinu'tiuu  of  the  itiDlli;  it  ocuisioiiaily  hnpiK'U.i,  ud  liua  aln-ady  been 
KinarkMl,  tliat  xouie  of  Uio  tilviHtlur  cavitiui  cutitmuuiuili;  with  lU 

All  i(|>uiiiiig  liuviog  itiiM  bL-oii  vlTL-ctcd,  it  ftliould  l>c  preveute*.!  fratu 
cliMing  iiutil  a  hutllhy  iiclioti  i«  t^tnhlUhcd  in  lh<!  lining  nii-iiilinini^ 
and  for  lhi«  purpow  n  buiigit.-,  or  kadeii  or  ciIvlt  miiuta.  may  be  in* 
eertcd  into  the  oitcoing  and  secured  to  one  of  the  aiijiK-t.-nt  liwlh.  It 
should,  however,  be  removed  for  the  evacuation  of  tho  «ccretiooa  at 
leant  twice  a  day.  The  formation  of  an  opening  at  thu  baw  or  m<M 
dupendtuit  part  of  the  &inU9  will,  iu  tho»e  cases  where  a  fistula  Itaa 
been  previously  formed,  be  followed,  in  meet  iuetantxw,  by  it«  speedy 
rotunition.  Uaviug  proceeded  thus  far,  the  cure  will  be  aided  by  the 
cmployiueni  of  such  general  reme^Iios  a»  may  be  indicated  by  the  sUU 
of  the  ^i^ueral  health;  audf'orthcdt:iiiereionof  tlie  IocaI  iDflamniaUen, 
leeches  to  the  gnaa  and  elieulu  will  bo  found  scrvioeablek  The  antruia 
may,  in  the  intaii  tiiue,  lie  iiijiH<te<t  with,  at  fir«t,  sonic  mild  or  blaud 
fluid,  and  ail«rward  with  j^ily  »tiiiiulatiiig  liquids  I>iluted  port 
vine,  wtaic  sulutions  uf  the  aulpliale  of  una  and  roae-walcr,  copper 
and  roi«->i'iilirr,  or  perinangniiate  of  potaah,  anxn'or  admimldy,  c*- 
pecialty  tin-  lutlvr.  Diluted  tinctiirc  of  myrrh  mar  eomctiinm  W 
advnniageotuly  employed,  and  when  the  mtnnbmnu  ia  ukx'ratcfl,  a 
solution  of  Dilrate  of  rilver  will  be  highly  serviceable.  Tli«  author 
haa  used  a  solution  of  iodide  of  potaaiuni  with  iclvantngc,  alw  n 
w«k  alcoholic  solution  of  tajinic  acid.  For  eorrccllng  the  fetor  of 
the  mctvlioos,  n  weak  scihillon  of  the  chlorinated  toda  or  lime  tuaj  be 
occttMonally  injected  into  the  autnim. 

Ia  auei  of  aimplo  uiuco-purulent  aocretion,  a  vcak  decoction  of 

*  !■  ■  eo1l«eilon  of  n««rl;  one  liuDilr«il  ^iipHrinr  maxilla.  pr*»nlt<l  In  tl>« 
mtuouin  of  (be  Ualdiuore  Drnlal  College  by  I>r.  Mi}n*r(t,  iliu  flo«r  of  ifae  aatrbH 
vsHm  la  liitcknaaa  from  IliM  at  11mu«  p«par  to  bait  mi  inch. 
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gills  msy  be  injected  into  the  einus  with  advantage  Injectious  of  a 
too  stimulating  nature  are  Bometimes  einployGd.  This  should  hn  cure- 
fully  guarded  against,  by  making  them  at  first  weak,  and  afterward 
increasing  their  strength  as  occasion  may  require ;  and  if  symptoms 
of  a  violent  character  are  by  this  means  produced,  thi'V  sliouM  he 
combated  by  applying  leeches  to  the  gums  and  fomentations  to  the 
cheek. 

Dependent  as  these  afiections  in  most  instances  are  upon  local  irri- 
tants, greater  reliance  is  to  be  placed  on  their  removal  and  giving 
Tent  to  the  acrid  puriform  fluids,  than  on  any  therapeutical  efTccta 
exerted  upon  the  cavity  by  injections.  As  adjuvants,  they  arc  ser- 
viceable, but  cure  cannot  be  effected  while  the  exciting  cause  remains 
un  removed. 

The  following  cases  may  servo  to  illustrate  the  treatment  usually 
pursued  in  thin  disease. 

Case  1.  Mrs.  T.,  a  married  lady,  about  forty  years  of  age,  of  a  bil- 
ious  temperament,  applied  to  the   author  for  advice  in  IS'A     She 
had  suffered  from  neuralgic  pains  in  her  face  and  temples,  at  intervals, 
for  nearly  twenty  years,  and  as  all  of  lier  teeth,  especially  of  the  up|>er 
jaw,  were  so  much  decayed  as  to  preclude  the  ifossibility  of  restora- 
tion, he  urged  their  immediate  removal.     She  submitted  to  the  ojjera- 
tion,  hoping  that  it  would  relieve  her  from  the  pain  to  which  she  had 
BO  long  been  a  martyr,  and  intending  to  have  the  lost  organs  replaced 
with  an  artificial  set.    She  called  again  in  a  few  months,  partly  for 
this  purpose  and  partly  to  obtain  relief  I'njin  pain  which  she  still  ex- 
perienced.   It  was  not  now  so  much  dilTuried  as  formerlvi  hut  was  almost 
wholly  confined  to  the  left  side  of  the  face.     On  inquiry,  it  was  ascer- 
tained that  fetid  matter  was  o'icasionally  disi-'harged  from  tlie  nostril 
of  the  affected  side.     This  led  him  to  susjmct  that  tiio  antrum  was 
diseased.     An  opening  w;i3  accordiu^'ly  made  through   the  alveolar 
borflcr,  at  the  point  originally  occupied  by  the  second  molar.     The 
withdrawal  of  the  instrument  was  followed  by  the  di.icliarge  of  a  small 
Quantity  of  purulent  matter.     The  antrum  was  now  forcibly  injected 
with  water.     Tills  caused  the  dischar^'c  of  more  than  two  tahle-s|>oon- 
fuls  of  hardened  flocculi  from  the  left  nastril,  which,  from  long  con- 
finement, was  insufferaUIy  offensive.     The  injection  was  repeated  until 
the  antrum  was  corapietcly  freed  from  this  accumulation.     A  solution 
of  sulphate  of  zinc,  in  the  projiortion  of  six  grains  to  the  ounce  of 
water,  was  now  substituted.     The  sinus  was  injected  daily  with  this 
for  a  little   more  than  a  week,  and  without  any  other  treatment  a 
complete  cure  was  effected. 
The  particulars  of  the  following  case  are  obtained  from  "Obscrva- 
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tionit  of  RorilttDavo  oii  |he  DiMtasee  of  the  MiisitUry  Sinus," 
embodying  rrporw  of  forty  highly  uilvrvsling  cases. 

Cfkjir.  2.  "lu  1756,"  sayn  our  author,  "1  wsa  consulted  by 
vhoeo  right  check  was  tumefied.  About  tt  month  prc\-ioualy  iihe  hwi 
experie4ice<l  acute  paiu  under  the  orhii  of  tin:  alTi-Tteil  side ;  and  Ae 
felt  a  puWtiou  and  heat  iu  the  iuleriur  of  lliu  xiuii*,  aud  thi;  maxillary 
hone  naa  fligUlly  elevalit).  TbeM  si^i.i  di't<;rniin<Hl  mi'  ti>  |)r»[>o»f  tlio 
exIractioQ  of  Ibu  fint  molar  tooth  ami  the  [MTfomtion  of  ihv  nnlnim 
through  the  alveolux.  Thr  operatinn  wm  followed  by  a  <ii«('hiirgc  of 
[lundt-nt  malt<-r,  thn  f'mua  was  aflonrnrd  injected,  the  maxilla  grudu* 
ally  rediici-d  itix'lf,  aud  »  cure  was  eflectol  in  about  tvo  moDilis." 

AUhoiigfa  injectioua  irere  employe<d  in  the  above  case,  it  vas  no 
doubt  the  escape  of  the  matter  twitaint-d  iu  the  siitnim  to  which  the 
cure  vias  attrihutablu.  Ad  re^rda  llii!  vauM  tlial  ^ve  rise  to  lh<--  adeo- 
Uon  in  iho  firet  iniitaiiee,  not  a  Mugln  word  iti  said.  It  may  Imve  r»- 
Biilted  from  ioAumntatiaii,  lighted  up  in  th«  MKtketa  of  oueor  luure 
teelh,  aud  propagated  fn»H  thiiim  to  Ihn  mumuH  inembrane  of  this 
cavity,  or  from  iuflaraiualion  pnhlui--«(l  by  some  other  cause,  antl  a 
consetiaciit  obliteration  of  the  tianal  opeiiiu];. 

The  f(dlowing  brief  statement  is  taken  from  tlie  lustorj-  of  a  case 
nanated  by  Faiichanl : 

Casib  S.  Tii«  riiilil  of  M.  Galoi*.  aged  twelve  year*,  whoxc  fimt  right 
tupcrior  molar  va»  decays),  had  a  tumor  iiituat«d  anteriorly  u])on  the 
iiplMr  jnw  of  the  samv  nide,  i^xtcnding  up  to  tlie  orbit.  M.  Fauc^hanl, 
BUpiKwing  this  tumor,  which  wils  uhoul  ihi;  diH-  of  a  imiall  egg,  had 
been  caused  by  the  carioiw  tooth  in  qiuirtion,  di-t«rmin«t  oji  it*  fxtrac- 
tiou  US  tite  only  ni«uus  of  eflV^tiug  a  Vpi'CKir  and  certain  curr,  and  the 
renult  proved  his  o[Hnton  correct.  Tlic  removal  of  the  tooth  wim  fob 
lowvd  by  a  large  quantity  of  ycllovr  eorous  matter,  nbicb,  on  cxaniina- 
tioM,  wai  found  to  have  escaped  from  tlie  antrum.  Tbo  tumor  di«ap- 
pcarcit  soon  afber  the  diachar^  of  the  matter,  and  a  complete  cur«  was 
effected. 

Bordenave,  in  noticing  the  foregoing  cue,  does  not  bdleve  iliat  tha 
tumor  commuuicated  with  tbc  mnxillary  sinua,  fur  lliv  rvaaon  that  lh« 
matter  escaped  through  the  alreotus  of  the  fimt  molar  Immediately 
alVr  its  extraction.  He,  however,  a<lmil>  that  ili«  aeum««  and  knowb 
edge  of  Fauehard  aru  such  as  to  hare  pnivented  di-ci-ption  In  tliv  cane. 
Admilliug,  thou,  the  etatemeut  to  he  correct  —  and  Kurv^ly  thv  eirfum- 
trlaiK^!  mmtiuned  by  Ilorde nave  does  not  in  the  Icart  trnd  to  invalidnli; 
it,  for  it  is  of  frequent  oecurrence  — a  euro  wa«  effected  Mimply  by  tha 
Tfmovat  of  a  dentyed  tooth,  to  the  irritation  produced  by  nhtch  the 
ditcnM  was   undeniably  attributable.    The  two  following  casus  aro 
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<)«9oribei|  Rt  li-o^h  hy  tiw  luRt-naiDOi)  uiitUor  in  ibo  "U^inoirca  do 
V.\  '■  Kojalr  J«  Oiinirpic." 

A  womun,  in  1  t^U.  Iimi  lli«  fint  superior  molnr,  the  crown 
of  whiitli  hiul  Imim)  (Iwlruyi^I  liy  inifioM,  vxIruL-tnl.  Not  niiui;  dayn  alW 
tlic  o[)(TuLiofi,  ihu  wiM  AlUckivl  with  psiio  hi  tlio  upfwr  jitvr,  wliicb  ex* 
X«iuili'd  from  Ihu  nmxillitrjr  fimiM  tu  tli«  orbit.  Tliv  (niu  mu  wi  gruitt 
n»  to  •lv[>nv(>  ti4tri)rnwl ;  Imt  lliere  wiis  no  tumcfnclioii  uflliv  clicvk  nr 
gum^  Ah  o[Hii)in(;  l)iroa|;li  llie  itlvnolus  into  tiuisiiiiia  wu  <Ii«<»>vi^ri.-il, 
iutii  «f  Itii'li  a  probe  was  iniroiluoeii  b/  u  eurgeon.  Th«  witbdntwul  of 
diLs  was  fiilliiiveil  by  a  di.-diarjte  of  ydlow  fi-tiii  matter.  M.  LAioouncr, 
vrhu  woa  nAerwimJ  noii.-<iilli'il,  rvitnoveti  froiu  tlic  opening  b  to^itli  tliut 
YukI  bf^n  tiiniU  into  tbr  aiilruin  ■iid  iiKvciited  tlio  egrcMi  of  tlie  niut- 
,  wbirh,  by  lt«  reu-ntiiw,  bii<l  bi'^.-ume  punileiil.  Iiijet-tiuriH  wvro 
j>liiV«<l,  u  |>nrt  of  wiiii'b,  at  iho  vxjiiratiuu  of  thirty  davn,  ttcupixl 
£tnm  the  luiMil  opening.     A  porftwt  cure  wiu  toon  after  dTvcIctU 

Id  ihi'  ca«r.  thr  aflcction  of  tlic  iinuH  wu  cvidvntly  tlu-  result  of 
chfl  Ittjiiry  inllicti.'']  ujhiu  thuHK'kol  of  tliu  firat  snporior  molnr  in  an 
■UKrtnpt  nt  the  vxtntction  of  the  tooth.  Thu  iiiflji  in  motion  excited  hy 
Shis,  and  by  tliv  pr«i»iiee  of  tho  tooth  that  hod  been  thrust  into  tha 
aatnim,  ^xteaikd  itself  to  the  liiiiiif;  membrane  of  ibis  ravily,  aud 
I  a  tmnporury  oblit«rnlio»  of  the  ua§al  o|)cning,  bo  that  to  efi^t 
cure  it  wna  necnssry  to  obtain  frve  vent  for  the  letAined  uuittvr.  In 
veetoriniT  to  a  healthy  aetion  llie  raiieotM  tuenikrano  of  Uic  cavity,  iho 
in'  MiDV  have  biHttiMrvicviiblo. 

A  nirl,  ugttl  iwenly-Hix  yeare,  had  a  vorr  much  dwaiyed  and 
painful  stipcrtur  dcii3tta|Heutia.'UD  llii;  right  tldo  extnctcd ;  the  tooth 
-mu  broken,  and  all  tlie  roolo  hut  one  wvrc  hH  in  their  ^ckct*.  Theee 
VBUM'il  an  al>?l^'Hl<  to  form ;  and  this  wiu  folloir»l,  for  a  short  time,  by  a 
Mtcv  of  tho  pain,  whirh,  however,  soon  returned,  and  a  dull, 
vy  MTDHAtiou  wan  fdt  in  tlie  antruiD  of  tho  aOeeted  aide.  From 
tlivneo  till'  pain  ex(i.^iil<il  to  the  eye  and  ear.  The  gams  at  length 
Iwcantn  tumi>fii><]  and  [bo  {ain  leaa  euii^timt ;  the  fmtient  rcmainol  in 
ibia  (wm'tition  for  live  years,  duria^  whieh  time  Bve  tc«ih  were  extracted. 
At  tilt*  tlnia  (17u6),  M.  Bcaupreau,  who  wa»  conaulted,  fiHim],  on 
"v  "lit  ihi-  giini*.  where  the  Sml  tooth  had  beco  estraded, 

!<'  y  tiiiitrd,  and  a  i-mall  tubtri'Ie  bad  fnemod.  Irom  whitli 

a  &utd  of  a  bail  Binell  and  reildiah  color  wai  diwharging  itMlf  He 
inlrmiuced  a  probe  uito  the  fi.ituloiu  hole  of  ihc^  tuherclo,  which,  after 
liaviny  (ivercmie  some  oh*tai;t«  tliut  at  fir-t  iin|>cded  iL»  padsaj^o,  pene- 
Intiil  tlx!  antrum.  TIte  opening  waa  eulargoi  and  nert-uria)  water 
ajiltlird  to  tho  carioiia  bone ;  hut  it  aoon  clwcd,  and  the  pain,  irhtch 
hail  iwoM-d,  murmMl.  Injriitiona  then  were  resorted  to,  whieli  dt>- 
cluit]grd  tluunwilvn  In  pan  thruugh  ihv  nasal  opening,  and  tlie  patient 
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continued  in  thUwny  until  iin  cxfuliutioD  of  the  1>oue  took  plii«e,«liai 
a  cuiv  was  (-{H-uUkI. 

The  ctiuxc  of  ih«  cliscaso  in  this,  w  in  th«  precediDfr  casM,  tnu  ulv^ 
olo-denta)  imtAtion,  and  a  care  would  at  ouc-e  bave  been  itouuiujiluhcd 
by  the  removal  ol'  tbe  roots  of  tbe  tootb  thai  bad  bee u  icfi  in  tb«ir 
eorkeu:  this  waa  proven  by  die  &ct  that  It  uiu  not  until  they  won 
thrown  off  witb  ihdr  exfoliateil  ulvrali  tluil  the  diwiaso  was  subdued 

In  utludtog  to  tbusu  uml  similar  cams,  Bordcnave  conclndfla  tben 
»T«  not  msiiy  um^  where  the  vxtruction  of  tocth  simply  will  euffioe  to 
tSkcl «  ciiTv.  This  inference,  to  say  the  least  of  it,  is  unfair ;  for  in  llw 
easo  last  ^if  en,  the  diaeaaewasattribuuiMe  to  the  {ireaetiou  of  the  n>o(s 
of  a  lootli  that  bail  bc«n  fractured  in  an  attcn)]>t  to  exmci  it,  ami  left 
in  tlicir  KH'kcis,  iiiii!  we  have  gnoil  reason  to  beliero  tluit  tlio  care  na 
wliolly  owiii2  to  tlicir  rtmioval. 

The  hi'lory  i>f  the  following  exceedingly  interesting  cose,  whicb  wa< 
communicated  to  the  Faculty  of  Jiudicine  by  l*rof,  Dubois,  a  roniuiuvd 
in  tbe  ei;j;!icli  number  of  their  balletiu  for  the  y«ar  ISlll,  and  alwi  in 
Sojer's  work  on  Biirgieal  Di-ieaite^ 

Cahe  6.  Upon  a  cliilil  bc-twueii  M-vcn  and  eight  ycAr*  old,  at  tfa^  base 
of  tbo  awMuidiiig  a|>ophy«i8  of  tlie  superior  msxillaTy  bnn^,  a  smalt, 
liuni,  miind  tiim«r  of  llie  sijseof  a  walnut  was  porpeived  by  it<^  par«nu. 
AIhiiiI  a  year  iii^r,  tbe  child  icil  upon  its  face  and  caiisetl  a  cun^dcr- 
able  discharge  of  matter  from  its  nose,  at  tbe  same  lime  bniiittng  the 
tumor.  No  other  injnry  was  received,  and  the  lumor  did  n<>l  tm-rcraM 
perceptibly  in  aiie  IVora  the  eighth  to  tbe  fifteenth  year.  During  tlie 
next  year,  however,  il  Mtuibly  augracnted,  and  from  the  ■ixteetith  to 
iho  eigfatcentli  year  it  attained  mo  gntit  a  volume  tliat  the  floor  of  the 
orbit  watt  elevated,  irrhich  cnn»c<l  u  diminntion  in  the  xiice  of  tbe  eye^ 
and  rolrielcil  thu  mottooN  of  llm  eyelids.  The  arcli  of  the  padalomu 
dcpn^i-d,  and  the  nasal  fosa  alnio«t  elo^.  The  nose  was  forced  to 
the  right  side  of  the  upper  part  of  the  turaor,  and  there  was  «  coo»id«r- 
nble  elevation  bonealh  Uie  sub-orbital  fiMin.  The  xkin  bclnw  tbe  infe- 
rior eyelid  was  ef  a  violet  red  color,  and  verj-  tiiiwr.  The  upper  lid 
was  elevated,  and  tlie  pnnw  on  tbo  left  »i<Ii'  protruded  beyond  those  on 
the  other  Hide  of  the  arch.  Respiration  was  painful,  and  the  patient 
»pokewithdiSi(rully.  Sleep  was  kborious.  and  mastication  was  attended 
with  pain.  "  In  this  state,"  says  M,  Boyer,  "  he  was  aecn  by  M.  Dtiboi«, 
September  Ist,  1802 :  but  as  he  was  not  able  to  determine  on  llic  prvpcr 
operation,  M.  8abatier,  il.  Pelletan,  and  himteir  were  cnlln)  in.  It 
was  tbe  opinion  of  all  thai  then-!  was  a  fbngoiu  tumor  of  the  ntitnim, 
and  for  tiie  removal  of  ihi.i,  M.  Dubois  was  reqnerted  to  make  choice 
of  biit  own  n>Gtbod  of  operatin)!." 

A  fluctuation  was  felt  behind  the  upper  lip,  and  tbui  determined  M. 
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]Dubob  to  comuHiiioe  the  operation  by  tnakiag  aii  iocUioD  iht^ro.  wliich 
*f«9  ftjltoureil  liy  iho  (Ibuknrgo  of  ii  lar>p;  <)UaoUly  of  glairr,  h-tii|>!i»lic 
MubntKiioi?.  Ttltuiii,'!!  thb  opeuiiiji;  a  suuimJ  vrv  mtnxlii<;i->t  into  tbe 
nutnitn,  Moi,  to  M.  DuViis'  eurpritK,  lliU  cnvity  conlnincrl  uo  liinior; 
but  upiiu  roovJDi;  lh«  Miuml  alxiul.  il  Htnick  upon  a  hard  6ii)>atuu<M<,  In 
tho  nubit  fli-vitt"!  |iiirl  of  tlip  niiiui',  wliich,  on  being  rcmovi^l,  pK>^'«(] 
to  1m  a  caaiai}  loolli.  Prt'imnitorir,  hovm-er,  to  its  cxintctJoti,  tiro 
iuclMifs  anil  onu  ninlar  wcro  nnnovcd  am]  their  ulvevli  i-ut  awnj. 
IitJMitioiu  wero  ftftcrn-nrtl  employed,  aud  Itie  iwtient  mm  *oun  rniorwl 
til  hraltli. 

It  is  uot  necessary  to  stop  to  inquire  bow  thin  tooth  got  into  the 
nntruin;  abemittDiu  of  thu  KOrt  iu  th»  gmvth  of  tlio  lOL-lh  arefro- 
<t'>  ' '  with,  and  some  prv-cucly  aimilar  inetano<»  have  already 

bl  ■  I   il  to. 

In  all  iliu  cases  wbich  have  as  yet  bc«D  noticed,  th?  affei-lioii  wu 
trsixttbli'  to  local  irritation,  aud  in  nil,  excc|>t  the  Imtt,  il  originutctl  in 
the  alveolar  ridpc.  Tbe  following  cn^i^  of  muco-purulcm  engorgement 
may  be  thought  by  xoino  lo  hnvt;  b<M>n  ocojuuoncil  by  ii  dilK-n-nt  caitn, 
"Vet  ihefQ  ar«  circimuJanccs  connec-leil  with  tho  hi»torj-  of  ercn  this 
cflM  that  gn  to  jtixtify  tbo  belief  that  if  tlie  Ui^h  had  been  iu  a  bcnithy 
condition  tho  itlTvL'tiou  would  not  have  i-xii>t«d. 

Ca8r7.  Mr.  O ,  a  Uilmrur,  al>out  ibirtyyearsold,  of  a  decidedly 

•ctirbulle  bnhit,  applied,  in  iIm  spring  of  18S-I,  to  an  eminent  phyttician 
K>t  Bnl'  :<>  ulXiiin  his  advicu  c^nconing  an  nfleciion  of  the  Ii'fl 

•>id»  II!  '     ,  under  which  ho  had  been  laboring  for  several  months; 

Th)'  phyaiciaa,  after  linvitig  examined  tbe  case,  camo  to  the  conclu^oD 
lliat  it  was  niucoti#  pngor^emeut  of  tlic  maxillary  eions,  and  rc<iunted 
liim  Id  call  upon  us,  and  have  one  of  his  molar  teetii  extracted  and 
tlie  floor  (if  tl>e  niitrum  pierced  tlirongb  its  alveolus.  He  at  the  luimv 
line  dr«inf(I,  that  if  bis  opinion  in  K^rd  to  tlie  ualuiv  of  the  dii<ea)<<i 
firoTcd  to  be  oorrfWt,  we  should  take  charge  of  ihe:  cum  altogt-thcr. 
On  examining  his  mouth,  we  diKCoven-d  that  m-arly  nil  the  teeth  of 
lulh  juwe,  the  gums  and  nlveoli,  wcro  ext<-n«in-Iy  dUr«i>cH  ;  au'l,  on 
loquinr.  ol»talned  from  liim  the  following  etntcmeiit  with  regard  to  the 
f'  '"nt  and  i>iv>i.Teiw  of  the  affecUon. 

'  V  monllui  h<-f»re  ihix  time,  having  been  exi>osed,  while  pur- 
•nhif  hit  ordinary  amK-niions,  to  rcry  inclement  and  changeable 
iMaihrr.  hii  ronlniflfsl  a  severe  cold  ;  in  conw^itiitice  of  rhis  he  was 
(onSncft  to  his  Itfd  for  several  days,  dtiriiig  which  time  he  wn:4  Iwioo 
lilid,  look  two  cathartics,  and  other  medicinoe. 

T)>e  dtseaM  at  lirsl  siettled  in  hts  bead,  face,  and  Jaws,  but  at  the 
ni'inilioD  of  eiiiht  or  (ea  days  was  sulidned  hy  the  above  treatment, 
■ill)  the  excciition  of  tbe  pain  in  bis  loft  cheek,  an<l  sorenees  in  the 
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upper  teelti  of  tlio  sama  eki&  Tliu  puiii  iit  Iiiit  i-hi-ck,  alllioiigh  not 
COtuUnl.  «lilt  uoiitinuecl;  the  ita^itl  uirity  ofUiat  Hide  c«iu«i]  tolieaui^- 
plled  witb  il»  UHual  secretion,  the  tccih  becutiiB  mora  aeDsttive  tu  tlie 
touch ;  finally,  ai  lh«  cntl  of  four  nMMiLhs,  u  elighl  pratubirriLnee  of  Uie 
chtxilc  was  (liwen'able,  accompanied  by  &  tumor  upon  ttie  left  akle  of 
tliv  fKitiitmi'  ftreh,  which,  when  v«  iirst  fttv  him,  bad  attaiued  tii  half 
thv  $■»!  »f  II  hliii-k  wiilmit ;  and  it  waa  bv  the  Suctuaiian  f«lt  bL-re  ibat 
the  phyeieiiin  vihmu  hv.  Gnl  consulted  was  iuduced  tu  auiipecl  llie  true 
nature  of  the  diswuc 

Acting  in  conitullation  witli  the  mcdiol  gCDtlamui  in  wh«t«  can 
the  pmtient  had  placed  hinu«lf,  wc  f  xtructol  tlic  second  lell  ^^uj^enor 
molar;  then,  ihroufjh  itsalv«olus,  ponetmt«d  thcaiiUuui  by  means  of 
a  straight  trocar,  after  the  withdrawal  of  nliich  »  large  quantity  of 
giairy,  fetid,  murous  fluid  was  discharged.  The  perforation  waa  kept 
open  by  ra<iiii»  of  n  bougie,  secured  wilh  a  alight  ligature  tu  an  adjoiQ* 
ing  tooth,  as  recommended  by  Di«c}inm|»,  and  tbe  antruin  iujcetcd 
three  timw  a  daf ,  at  first  oimply  with  rwe-water,  to  which  u  ■mall 
quautity  of  suljihate  of  sine  was  afterward  added.  By  tlitH  treatment 
tbe  liuiug  itKtuihraue  of  the  antrum,  at  the  expiration  of  &\v  wvclo, 
vw  rcMtured  to  health,  and  the  secretions  that  escaped  tliruugh  tin 
perforation  no  longer  exhaled  a  fetid  odor. 

Tbe  {Mtiriit,  nut  experiiiictiig  any  iHeoDVcntenoc,  withdraw  the 
hougic,  and  allowed  tlie  a|>ertiirv  to  cl»»e.  In  nlx>iit  two  muuth-i,  be 
again  pnwntvd  himself  to  tbe  author  similarly  affocbed  as  when  we 
first  (anr  him.  He  now  extracted  the  tint  superior  left  molar  and  per- 
for.itcd  the  nntnim  through  the  alveolus,  and  a  <]uantity  of  feiid 
nuK-ous  fluid  was  agaia  discharged;  tbodeaic  sapictitiw  and  tbe  fint 
and  Gecoud  bicuspids  of  Ibo  aSectnl  side,  being  carious,  were  alao 
extracted.  Injections  of  sulphate  of  line  and  ^u»^■water,  diluted  tino 
ture  of  myrrh,  dilu(«d  port  wiue,  aud  a  decoction  of  nut^llit,  were 
alternately  eJnployod  for  tliree  months ;  at  the  expiration  of  tliu  time, 
the  nitHiiI  opening,  which  had  been  previously  closed,  was  n>-establisbed, 
and  a  pt^rfin-l  cure  clU-cled. 

Tbe  ooudition  of  the  teeth,  in  tbe  case  jmt  narnunl,  may  not  be 
thought  to  hitve  czeri«d  any  agency  in  (he  production  of  the  atliiction 
of  the  nntniiii,  but  the  fi>lluwing  cons  id  cm  t  ions  would  seem  to  justify 
a  different  <-utirlii.->ii>u.  The  prcscDco  of  decayed  teeth  beneath  ihu 
eiuus  may  not  only  have  contributed  to  aggravate  the  morbid  action 
lighted  up  by  the  oold  which  be  bad  laken,  but  may  also  have  cuwcd 
it  to  locale  itsolf  in  this  cavity ;  and  the  &cl  thai  the  inBammati<iti  of 
the  lining  membrane  and  ttie  obliloratiou  of  tbe  Dasal  opening  con- 
tinued until  they  were  removed,  would,  at  least,  seem  to  warrant  such 
on  infiirence.    That  tbe  uijection»  were  bcD«'BciaI,  we  do  not  doubt. 
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but  that  tbe  cure  woe  effected  by  them,  no  one,  ve  think,  vlU  dare  to 
affirm.  We  are  far  from  believing  that  the  predence  of  the  decayed 
teeth  waa  the  sole  cauae  of  the  diseaae  of  the  antrum ;  that  they  con- 
tributed to,  and  protracted  it,  we  cannot  hesitate  to  believe ;  still,  but  for 
the  increased  excitability,  and,  perhaps,  actual  iiiflammaliun,  induced 
in  the  mucouB  membrane  by  the  exposure  of  the  patient  to  inclement 
and  sudden  transitions  of  weather,  it  is  probable  the  sinus  would  never 
have  become  affected.  But,  on  the  other  hand,  we  tliink  it  not  un- 
likely that,  although  the  disturbance  may  have  ori);inated  from  this 
cause,  no  very  serious  or  lasting  morbid  effect  would  have  been  pro- 
duced if  the  teeth  and  alveoli  had  been  in  a  i)ert'ectly  healtliy  con- 
dition. 

The  particulars  of  the  following  highly  interesting  case  were  com- 
municated to  the  author  by  Qr,  L.  Koper,  of  Philadelphia,  in  a  con- 
vernation  whicli  he  had  with  him  in  1»45. 

Case  8.  Miss  M ,  a  young  laily  from  the  West  Indies,  about 

fourteen  years  of  age,  had  a  fistulous  opening  beneath  the  right  orbit, 
communicating  with  the  maxillary  sinus.  By  means  of  a  probe  intro- 
dnced  through  the  opening  into  this  cavity,  the  apices  of  tlie  roots  of 
the  first  superior  molar  could  be  distinctly  felt. 

Medical  aid  was  sought  at  an  early  stage  of  the  disease,  but  as  no 
permanent  benefit  resulted  from  the  treatment  adopted,  the  young  lady, 
at  the  expiration  of  nine  mouths,  was  brought  by  her  father  to  Phila- 
delphia, and,  in  the  spring  of  1831,  placed  under  the  care  of  the  late 
Dr.  Physick.  He,  suspecting  that  the  affection  of  the  antrum  had 
resulted  from  and  was  still  kept  up  by  irritation,  produced  by  the  first 
superior  molar  of  the  affected  side,  which  was  considerably  decayed, 
directed  her  to  be  taken  to  Dr.  Iioj>er,  who,  concurring  with  him  in 
opinion,  at  once  extracted  the  carious  tooth.  The  ojieration  was  fol- 
lowed by  the  immediate  discharge  of  a  large  quantity  of  thick,  muddy, 
and  greenish  matter.  The  fistula  under  the  orbit  ttoon  closed,  and, 
without  any  further  treatment,  a  perfect  cure  was  accomplished  in  the 
course  of  a  few  weeks. 

The  foregoing  are  all  the  particulars  which  we  could  ohtiiiu  concern- 
ing this  interesting  ease.  We  have  no  doubt  that,  if  all  the  circum- 
stances connected  with  ita  early  hintory  were  known,  it  would  lie  found 
to  have  resulted  from  inflammation  of  the  lining  mombnine  of  the 
antrum,  caused  by  irritation  in  the  socket  of  the  tooth  winch  was  ex- 
tracted. This  opinion  is  sustaiued  by  the  facta  that  thi^  tooth  was 
affected  with  caries,  and  that  its  removal  was  followed  by  the  immedi- 
ate cure  of  the  disease. 

In  Bordenave's  collection  of  cases  of  disease  of  the  maxillary  sinus, 
published  in  the  Memoirs  of  the  Uoyal  Academy  of  yurgery,  there  are 
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several  esaniples  similar  to  the  one  just  narrated.  We  subjoin  a  dn- 
criptioD  of  the  two  following: 

Case  9.  A  servant  of  the  Count  de  Maurepas  had  been  afflicted  for 
six  months  with  a  fistula  upon  the  lefl  cheek,  a  little  below  the  orbit, 
penetrating  to  the  maxillary  sinus,  and  caused  by  the  spontaneous 
opening  of  an  abscess.  The  first  and  second  molars,  both  of  which  were 
considerably  decayed,  were  extracted  by  M.  Hevin.  Aa  there  were  no 
openings  through  the  alveoli,  he  perforated  one  with  a  trocar;  this 
opening  gave  vent  to  a  great  quantity  of  putrid  sauies,  and  did  not 
close  for  more  than  a  year  after  it  was  made.  The  fistula  of  the  cheek 
healed  in  about  ten  days. 

Case  10.  In  1717,  a  soldier  of  the  regiment  of  Bassigny,  who  had 
for  a  long  time  a  fistula  iu  his  cheek  penetrating  into  the  maxillary 
sinus,  was  treated  for  it  at  the  Hotel  Dieu,  of  Montpellier.  The  matter 
settling  near  the  orifice  of  the  fistula  prevented  it  from  closing.  M. 
Lamourier,  on  examining  the  mouth  of  the  soldier,  perceived  that  the 
second  superior  moiar  was  decayed  ;  tins  he  extracted,  and  profited  by 
the  alveolar  cavity  to  make  an  opening  into  the  base  of  the  sinus.  The 
fistula  of  the  cheek  was  by  this  means  cured  in  a  few  days,  but  the  coui>> 
ter  opening  was  not  immediately  permitted  to  close. 

In  cases  of  fistula  resulting  simply  from  engorgement  of  the  sinus, 
the  treatment  should  consist,  as  in  the  foregoing  cases,  in  the  formation 
of  a  counter  openinj",  which  should  always  he  effected  at  the  most  do- 
pendent  part  of  the  cavity;  and  next  in  the  removal  of  all  sources  of 
local  irritfttion ;  lastly,  in  the  employment  of  suitable  injections. 

In  the  ca.-(e8  thus  far  presented,  we  have  selected  such  as  were  not 
complicated  with  abscess,  ulceration  of  the  lining  membrane,  or  caries 
of  the  surrounding  osseous  walls;  but  to  the  existence  of  the  two  last, 
the  aitections  of  which  we  have  been  treatinp,  often  give  rise.  For 
tumors  etc.,  of  the  antrum,  the  reader  is  retecred  to  tumors  of  the 
gums. 
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THIS  branch  of  deota]  science  teaches  the  art  of  replacing  lost 
Oi^anB  of  the  Mouth,  or  sdj  lost  parts  thereo£  It  ia  aometimes 
sailed  dental  Proethesis  (replacement).  Mechanical  detail  ia  its  pre- 
vailing feature;  eubBtitution,  or  replacement,  ia  its  distinctive  pecu- 
liarity. 

.  Mechanical  detail  also  distinguishes  the  Siirirery  of  dentistry  as 
compareil  with  general  surgery ;  but  as  a  bmncti  of  dentistry,  thera- 
peusis,  or  the  arrest  of  disease,  is  its  distinctive  peculiarity. 

The  one  treats  diaease,  or  irregularity  of  the  natural  organs ;  the 
other  Bubatitutes  their  losa  by  artificial  ones.  Both  demand  a  skilful 
tnuning  of  the  hands,  and  equally  require,  for  their  fullest  develop- 
ment, all  the  knowledge  comprebended  under  the  term  Dental  Science. 

Dental  Mechanics  iucludea  the  laws  and  principles  which  determine 
and  regulate  the  processes  employed  in  the  construction  of  all  forms 
of  dental  mechanism ;  also,  the  properties  and  relations  of  al!  materials 
used  in  these  processes.     It  gives  rules  for  thS  replacement  of 

1.  Lost  teeth. 

2.  Loit  alveoli,  or  parts  thereof 

3.  Lost  palate,  hard  and  soft,  or  parts  thereof. 

The  first  division  ia  the  most  important  because  the  most  universally 
demanded. 

Prof  Austen  gives  the  following  order  of  operations  in  the  Re- 
placement OF  Lost  Teeth,  and  classification  of  the  various  styles 
of  work. 

1.  Preparation  of  the  mouth  ;  including 

(a)  Treatment  of  the  mucous  membrane. 

(b)  Extraction,  or  treatment  of  teeth  and  roots. 

2.  Impression  of  the  mouth;  including 

(a)  Form  and  material  of  impression  cupa. 
(6)  Description  of  impression  materials, 
(e)  Selection  and  manipulation  of  the  same. 
(d)  Preparation  for  the  model. 
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3.  The  plaster  model ;  including 

(a)  General  directions  for  making  model. 

(6)  Speuiai  forms  adapted  to  subsequent  Uses. 

(e)  Removal  from  impression, 

id)  Prepanitiou  for  the  operation  of  making  the  plata 

4.  The  base-plute ;  which  is  either 

(a)  Permanent,  in  swaged  work,  or 

(b)  Temporary,  in  plastic  work. 

The  subsequent  operations  differ  in  their  order   and  charactei~~ 
widely  as  to  require  a  separate  classification  in 
(A)  Swaged  work: 

(1)  Metallic  die  and  counter-die,  made  by 
(a)  Sand  moulding; 

(6)  Dipping,  or  pouring; 

(c)  Fusible  metal  process,  or  by 

id)  Pouring  directly  into  the  impression. 

(2)  Refining  and  rolling  plate. 

(3)  Swaging  plate  (gold,  silver,  platinum,  or  alummom), 
(i)  Articulating  impressions. 

(5)  Adjustment  on  articulator. 

(6)  Selection  and  fitting  of  teeth,  and 

(7)  Attaching  them  to  base-plate,  by 

(a)  Solderiug; 
(6)  Vulcanite; 

(c)  Porcelain  continuous  gum. 

(8)  Finishing  process, 
(B)  Plastic  work : 

(1)  Temporary  plate  of 

(o)  Wax,  or  gutta-percha  ; 
(J)  Thick  tin,  or  lead,  foil. 

(2)  Articulating  impressions, 

(3)  Adjustment  on  articulator. 

(4)  Selection  and  fitting  of  teeth. 

(5)  Prpparntlon  of  the  matrix. 

(6)  Moulding  and  hardening  of  the  base-plate,  made  of 
(n)  Vulcanite  compounds  which  harden  by  heat; 

(b)  Molten  tin  alloys  which  harden  ou  cooling ; 
(c")  Molten  aluminum ; 

(71  Which  process  at  the  same  time  attaches  the  teeth. 

(8)  Finishing  process. 
The  details  of  Swaged  work  vary  according  to  the  mode  of  making 
dies,  the  metal  chosen   for  the  plate,  and  the  manner  of  attaching 
the  teeth ;  but  the  order  of  operations  is  the  same.    The  details  of 
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riasticwork  vary  siso  according  to  the  material  composing  the  plate; 
but  the  order  of  operations  is  the  same  —  differing  from  the  former 
mainly  because  articulation  foUows  the  formation  of  the  base-plate  in 
one  case,  while  in  the  other  it  precedes  it 

These  differences  in  the  material  of  the  baee-plate  ^ve  rise  to  a 
classification  of  Swaged  work  into 

1.  Gold  plate; 

2.  Aluminum  plate; 

3.  Platinum  plat«. 

The  first  (and  third)  allows  attachment  of  the  teeth  by  soldering ; 
the  second  demands  a  vulcanite  attachment ;  the  third  alone  permits, 
by  virtue  of  iU  resistance  to  furnace  heat,  the  addition  of  a  continuous 
porcelain  gum. 

Plastic  work  ie  divided  into 

1,  Vuleano-plastio ; 

2.  Metailo-plastic ; 
8.  Ceramo-plastic. 

The  first  is  known  as  rubber  work ;  the  second  includes  cheoplastic 
work,  the  old-fashioned  block  tin-base,  all  tin  alloys  and  cast  aluminum ; 
the  third  is  known  as  the  porcelain  base. 

In  Prosthetic  dentistry,  swaged  work  is  the  patrician  element ;  plastic 
work,  the  plebeian.  When  the  latter  runs  riot,  without  the  conservative 
influence  of  the  former,  the  power  of  the  peopin  becomes  a  power  for 
evil.  This  is  precisely  the  danger  which  now  cLreatcns  dentistry,  in 
the  abuse  of  certain  most  valuable  processes  and  materials. 

Facility  of  construction  and  cheapness  of  material  have  encouraged 
a  style  of  practice  in  the  highest  degree  detrimental  to  the  profession. 
If  such  practice  is  inseparable  from  plastic  work,  it  should  be  unhesi- 
tatingly abandoued  by  every  one  who  holds  the  honor  of  dentistry 
dear  to  him.  It  becomes  also  a  grave  question  how  far  the  present 
mania  for  patents  (another  abuse  of  a  valuable  privilege)  is  beneficial 
to  the  reputation  of  a  liberal  protession. 
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DENTAL  PROerrUBBia. 

CONTRTBUTING.  aa  the  lepih  do,  to  ih*  lnyiuly  and  expK«ion  of" 
tbi.^  cotiutrtuiiicc,  to  correct  enuDcJation.  niid,  thn>u);b  iaiproved 
ficilily  or  tiiii»tk-ntii>ii,  to  the  health  of  tli«  wliole  orguDiBin,  it  b  not 
mirpruiiig  that  their  Iosm  ^huuld  be  coiUhlonKl  m  tmoan  RlBiction,  ami 
thut  art  ^liould  be  ctUIc!il  upon  to  replace  fiidi  Ion  with  artificial  Milt* 
stitntw.  So  jcrcat,  indeed,  is  the  liability  of  th«  hupun  tseth  to  deoa?', 
and  BO  much  WftlL-ck-d  an;  (be  incaiiH  of  their  premrralinit,  thnt  fi-<* 
perauuH,  at  the  prisi^iit  <!itr,  rc-uch  vvcu  ndutt  age  without  liMitig  odl*  nr 
more  of  tltuw  invalunblu  organs.  Happily  for  aulTerin)!;  humanity, 
they  can  now  be  replaced  with  artificial  substitutes  so  okwely  nvwnihliiig 
tho  nnlurnl  or^ns  as  Ut  be  readily  mistaken  for  them,  «v<:n  by  erilieal 
and  practised  obe^rvors.  Although  there  U  a  perft^'tioii  in  tlie  wiirk 
of  nature  that  can  nt^ver  he  e((ualle(l  by  art,  artidelal  tcvth  nro  now  ao 
consijucied  as  to  submrrvis  ut  leant  to  a  grtml  vxtrnt.  the  purpmea  of 
the  naturu!  orgnii.*.  Wbcn  pnijKirly  a(ljt»tcd,  thry  are  worn  without 
the  uliglitert  discomfort ;  so  much  *<>,  in  nuiny  coses,  th»l  tbt!  iiatiejit, 
after  ihey  have  b««D  in  the  moatli  a  few  we«lts,  is  scKToely  condciou*  of 
tleir  prwence. 

Tlie  construrlion  of  artidcial  teelh  tfl  an  operation  wliidi,  thmigli 
acknowledgenl  to  be  of  gT«at  iuijmrtanii^  and  performed  by  ernry  one 
Iiaviiij:  any  pr^li-n.iinn  to  a  knowledge  of  dcnlintry,  ht,  utifortunatvly, 
hut  little  imib'r^tooil  by  tho  majority  of  pntctitioDcn.  Hie  n>ouih  is 
often  irreparably  iojured  by  their  improper  application.  A  single  arti- 
ficial tooth,  badly  inj^rted,  msy  cause  the  destruction  of  the  two  adja- 
cent natural  teeth,  or  those  to  which  the  artificial  appliauoe  n  secured ; 
and  if  the  deficiency  thus  ocwwintiiyl  W  uaikilfully  «ipplie«l,  it  may 
cause  tho  low  of  others;  in  this  way  al)  the  teeth  of  tJte  upj>er  jaw  aro 
sometimea  destroyed. 

The  utility  of  arlifii-ial  teeth  depends  upon  their  proper  con*!  nicliou 
and  correct  iippliculton.  There  in  no  branch  of  dental  pnicticv  that 
miuim  more  xklll  and  judgment,  or  more  extensive  and  varied  scien- 
tific information.  A  knowlfdi*!'  of  the  «tmli>my  and  physiotoj^y  aftlw 
mouth,  of  its  various  pathnlojrit^l  comlitiona,  and  llu-tr  therapeutical 
indications,  is  at  essential  to  the  mechanical  on  to  the  snivieal  deiitisL 
To  Correct  information  upon  th«c  subjcctd  mw»t  Ite  oilded  the  aliility 
to  execute,  with  the  nicest  skill  and  most  pcrfvcl  accuracy,  all  the 
tueclumism  required  in  dental  prootliaaa. 
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Then  RTO  tliffieulticK  o<Htiie«t«d  with  the  insertioii  of  artificbl  teeth 

of  vbi'h  ti'MK-  but  (Ml  I'xperienewl  deiitUl luu  any  idea,     Tlwy  niuitbi!' 

C(WlriiL-lc<l  and  applied  in  such  a  raaniter  ihal  (hey  may  be  easily  re- 

nnrtdaiii)  replaced  by  the  {Mlient:  a(  tli«  »om«  timo  thoy  miut  b« 

hwIt  fixpd  in  tint  mnulli,  nnd  Wprodnctiwof  ijo  injury  to  tl)oparl« 

ilh  whti-li  tliey  am  in  ivlHlttMi. 

But  perieci  muchnninn  i»iti>t  thtt  aole  element  of  aacccss:  often  it  ia 

Dot  ihif  RKWt  4»«<'iitutl  oni*.     To  know  when  to  ritruct  and  irhen  to  ro- 

lain  a  riii)l  or  a  tooth  ;  whoii  to  secure  a  jiicce  by  cliupd  and  when  l>y 

■itujtin  mlnpUlioii ;  wht^n  to  uw  •;old  and  when  some  other  materia); 

Ui  drl^rmine  ihe  keAl  form  of  a  plate  and  the  proper  lime  fnr  its 

UiMirliiin;  finally,  to  delennine  when  and  wbnl  pronlhetic^kill  mu  do, 

wJii'ti  ntnl  why  it  will  fail  — are  n  few  of  the  pmbliinM  in  dental  rae- 

cliniiiai  which  di^nianil  for  Ihoir  (.-orrfict  siilutioii  a  fulnvrt*  andvslout 

of  ittfnrniatiun  which  are  not  nlwiiyit  brought  to  bmr;  perhap«  bcotUM, 

anfltrti  iiy  if  not  rcooyniK"!  its  it  should  ho. 

N..(.  [iumphsof  prwihttic  dentiiitTT, and  the  high 

[♦'atw  of  oxcdIeiK'O  to  which  it  has  arrived,  at  no  prerimu  time  was 
l^htipe  ever  ao  much  injury  i»dicle<l.  and  auflering  occaaioned  by  wti- 
icinl  (c^^lh,  as  nl  present, — mstiltinft  solely  fri>m  their  IkuI  eonstnic- 
't'Jti  nml  Incorrect  application.  That  Mich  ihouti)  be  the  cai»,  when 
thorw  are  »o  many  iu7i«>ntilk'  an<l  «kill\il  dentiiila  in  ever}-  city  and  in 
mtiy  at  the  villnp-i*  of  the  cotmtrr,  may  ncein  .itmnec.  b*il  the  tnct  ia 
■  nndrninblc.  W^  may  explHin  it  in  purl  by  the  very  rapidly 
..:„  ili-aukiiil  for  d'-iitnl  servicM,  which  ha«  not  nllowcl  time  for 
Fh«s  den-liipniiiit  of  iutrllig^-ntanddkillnl  lahoreilherof  head  or  band; 
^  I»an  nl-o  by  the  Hnivrrsii!  experience  that  all  new  profeea ions  are 
***ll  tif  immature  and  crude  mute  rial.  Bitt  tluin.'  exjiUnationg  cannot 
''•ng  be  recriWfl  in  excnse  for  a  state  of  Ihingn  which  ought  to  be  rapidly 
^P»»*n.ppinirin^:  which  is  in  fact  giWog  way  under  the  oombine<l  inflii' 
^p(tT_-«>  „{  r.iir  <>nll4<||pi(i,  iniT  (wriodicalH  and  test-books,  llie  teachiu)^  and 
H^^*KnipltT  of  our  cRiinent  practitioners,  sod  the  more  appreciative  jadg- 
^f^*nt  oflbr  public. 

H  Th^no  K-mark*  np{>ly  alike  to  the  surgery  and  mechantttn  of  dentis- 
^'  '■'y.  The  I  niter  has  nn  additional  barrier  to  prajtrvai  in  the  common 
J^iiictice  of  delef^ling  tlic  grwater  part  of  its  iletaiU  to  inexperienced, 
^i«\nfonned  an<l  irn«|>onMbl«  nmiiitaHta.  Pcrfmt  dentistry  dcmanda 
*^nal  akill  nitil  education  iti  both  d<^p«rimcriiii.  Kucli  T«-riuirc»  that 
'*•  ctrtiipletc  8eri(«  of  op^irnlioiiB  iihnll  1»  the  work  of  otiv.  jM-non.  If 
thnnfora  the  work  of  the  two  are  oo  far  Incom|iatibIc  that  tb«y  cannot 
'~  I'l'i  t  i'l^  Mcjiarution  should  Ik' complete.  TIic  semi-median  inn 
iij     N  is  like  (he  i»eiui-4Uip:ry  of  the  mecltauiciaiL     Each 
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injures  aa  otkcrwu«  porfect  reputation ;  both  do  harm  to  tht  promii] 
they  seek  to  honor. 

The  infurnintioo  obtainable  from  works  on  nwhanicsl  iIsBtiftijnt 
until  rwently  cscccdinifly  liniitM;  aad  it  is  eur|)ruJ»g.  that  frunAi 

I  number  wbo  bavc  writli-'n  ou  the  ducasus  and  loes  of  ibe  Ucth,  lUi 

'  subject  should  hare  received  ao  litlle  atlentioii.  Fnuchud.  BuordN, 
Anj^nuano,  Maur^,  Di'la1)aiTe,  Koe«ker,  Lefuuloo,  Brown,  uil  > t>* 
otbers,  are  nil  who,  iiucil  nitbiii  a  f^w  yean  poit,  have  |pv«&iiiD*- 

' thing  more  than  a  [iaa«iu(;  notice;  and  the  works  of  ibcae  writcntva- 
tnln  few  explicit  lUnictiiMU  U|)i>n  Ibe  sukjeeL  Uelsburrf'^  JIm-IiiuiIoI 
Denlirtrir  wiu,  m  the  tiini:  i>l'  it*  publication,  a  work  of  iiiurh  tarnt 
Tbo  Tittioiix  Ri>;thi)(t*  mlopU-d  at  tliat  jwriotl  fur  the  cOfuirtKliuos^ 

|applinttir>n  (if  artificiiil  teeth  are  Heoiraii-ly  and  minnU'ly  il<^crib«4' 
together  with  ihe  ndvftiitagee  aiid  dt«advuiitii^t*  of  lacli.  But,  k^*' 
ever  perfect  tJic  work  may  then  have  boco,  it  duca  not  fumi»h  the  **** 

Lformntion  rciuireil  upon  ihc  suhJM^t  al  the  pnciMit  day.    Still  vaot^ 

'deficient  in  corri'cl  infonuntion  arc  nearly  all  other  Preucb  works. 

Among  tlie  English  writers,  Koecker  ia  almost  ihe  oidy  one,  eic*^!** 
Robinson,  a  more  recent  author,  who  bas  dwcriltetl  correctly  the  jtC***' 
ciplcfl  upon  which  arttticial  tcetii  ^lould  be  applied.    His  "  Enay 
Aniticial  Toeth,  ObturatorB  aod  Palates,"  eon  tains  mueh  uw-fuli 
raluable  informaiiun.     It  doea  not,  bowever,  contain  a  ilmcriptioo 

llhe  manner  of  constructing  a  denial  nubitittitc,  preparatory  to  its  apf^^ 
CHtloii ;  yet,  t»  omi  i-apuh!e  of  oxeeiiting  the  variitu  maiiipiilaitoos 
ijuirfd   in  iliiit  iI^partniMit  of  practiee,  it  is  very  ecrviceable. 
Koecker,  perhii|i!t,  thought  that,  as  ih  is  ability  ran  only  be  Required 

regular  upprt.-nticc:<hi|>,  a  more  minute  dcM-nplion  wa!<  unm 
rbere  are  many  ]>ractiti<>iiera,  boweror,  who,  although  in  other 
competent,  have  nut,  iti  tlie  mechanical  department,  eu joyed  this  ad 

^lage,  and.  c>nsc<]uenl]y,  it  is  to  be  regretted  that  he  ba*  nut  i-nlr. 
lOro  into  detail  upon  the  subject.     Most  of  tlie  drflrieaei»  thai  rti 
in  the  last-named  work  were  mpplieil,  up  to  1K44.  by  Dr.  Solyi: 
Brown,  in  bis  series  of  papera  on  Mochaniml  Di^itialry,  publi'lteii  i 
the  American  Journal  of  Dental  Science.    Thene  pap-niw«re  illasi 
with  numerous  cuU,  and  constituted,  up  to  the  time  of  tlieir  jHililk 

Leation,  the  best  trealiMt  upon  the  »u)ij<.-ct.  But  nmneitius  and  ini{H)rUii  * 
iniproTcmeiitA  have  HulMH|iienlIy  be«n  mad«  In  (his  departnmii  >ic 
practice,  all  of  which  wo  propose  to  give  a  briof  description  of  in  ibeit'-^ 
proper  place. 

The  only  treatism  upon  Mechanical  Dcntistty,  published  in  hm' 
form,  in  this  country,  since  titc  (mj^TS  of  l>r.  Brown,  have  U>rn  ih 
division  of  our  own  work  am)  the  treatise  of  Pro£  Joseph  Kiclu>r>l»Mi. 
In  the  dental  periodicals  of  tlie  past  eighteen  years  will  be  found  man 


«••> 


^d* 


3 


BUBBTANOEB    EMPLOYED    AB    SUBSTITUTES.        491 

carefully  prepared  papers  from  the  pen  of  Prof.  Austen,  and  others, 
which  present  a  grest  amount  of  Id  format!  on,  very  valuable  to  the 
practitioner.  They  give  also  an  instructive  view  of  the  rapid  progress 
made  in  the  dental  art,  and  teach  the  necessity  of  being  constantly 
alive  to  the  improvements,  real  or  fancied,  which  are  almoat  daily  pro- 
posed. 

We  shall  enumerate  some  of  the  different  kinds  of  dental  substitutes 
that  have  been  employed  since  the  commencement  of  the  present  cen- 
tury. We  shall  also  notice,  briefiy,  the  principal  methods  that  have 
been  adapted  in  their  application,  before  entering  upon  a  minute 
description  of  those  practised  at  the  present  time.  Great  impruvementa 
have  been  made  in  dental  prosthesis  since  the  publication  of  the  first 
editioD  of  this  work.  In  fact  uo  science  or  art,  except  Chemistry,  haa 
been  eo  eminently  progressive  during  the  last  twenty  years  as  Mechan- 
ical Dentistry. 


CHAPTER  II. 
SUBSTANCES  EMPLOYED   AS   DENTAL  BUBSTITUTES. 

THERE  are  two  qualities  which  it  la  highly  important  that  dental 
substitutes  should  possess.    Tliey  should  be  durable  in  their  nature; 
and  in  their  appearance  should  resemble  the  natural  organs  which  they 
replace  or  with  which  they  are  nnsociated. 
The  kinds  of  teeth  that  have  been  employed,  since  1820,  are : 

1.  Human  teeth. 

2.  Teeth  of  neat  cattle,  sheep,  etc. 

3.  Teeth  carved  from  the  ivory  of  the  elephant's  tusk,  aud  from  the 
tooth  of  the  hippopotamus. 

4.  Porcelain  teeth. 

HUMAN    TEETH. 

As  regards  appearance,  which  in  a  dental  substitute  is  an  important 
consideration,  human  teeth  are  preferable  to  any  other,  except,  perhaps, 
the  almost  perfect  recent  productions  of  the  dentomeramlc  art.  When 
used  for  this  purpose,  they  should  be  of  the  same  class  as  those  the 
loss  of  which  they  are  to  replace.  The  crowns  only  are  employed,  and 
if  well  selected  and  skilfully  adjusted,  the  artificial  connection  with 
the  alveolar  ridge  cannot  easily  he  detected. 

The  durability  of  these  teeth  when  thus  employed  depends  upon  the 
density  of  their  texture,  the  soundness  of  their  enamel,  and  the  condi- 
tion of  the  mouth  in  which  they  are  placed.    If  they  are  of  a  dense 
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texture,  witli  aoand  anil  perfect  «itaiiu!l,  tutd  are  pliic«d  in  a  hnlUiy 
moutli,  tbej  will  lust  from  mghl  t»  twi-Jvv  year*,  tir  ovf-ii  luuger.  Tha 
dilBeu!tf ,  Itowewr,  of  procuring  lhc>c  tvcili  is  gciirriill)'  mi  grvat  that 
It  \»  wtdutn  that  meh  b»  wc  have  i]<«criboc!  can  be  obtaiuvd ;  and  even 
when  tliPT  OKD,  thi?  motith,  in  half  th«  eaf«B  in  which  artiGcial  t««th 
arp  plaeMJ,  is  nut  id  a  healthj  condition  ;  ita  £«cretion9  are  often  so 
vitiaU'd  and  of  so  corrosive  a  nature,  that  tbey  deatroy  them  in  le» 
than  fo\ir  fears.  We  have  even  known  them  to  be  deatroy ed  Id  two, 
and  in  one  cose  in  fifteen  months. 

A  human  tooth,  anirkialty  applimi,  \a  more  liable  to  decay  than  one 
of  equal  den;«ily  harin^  a  viliil  c<mnrctton  with  the  general  srstem,  Ibr 
tlic  i«aHuu  that  ita  daitinal  xtructure  ts  more  expotfcd  to  the  action  of 
deleluriuUH  ch<-mic'al  agvot:!.  Yet  of  all  the  animal  siib<tanee9  em- 
ployal  for  this  purpote,  human  teeth  are  onqucsi  ion  ably  tlie  h«t. 
They  are  harder  than  bone,  and  being  mote  perfectly  protected  by 
enaineJ,  are  conseqneutly  more  capable  of  rwiitting  the  action  of  coi^ 
roaire  a^^euta. 

Many  object  to  having  human  tocth  placed  in  the  mouth,  under 
tlic  b<'lief  that  infccttou*  diseases  may  be  communicated  by  them.  But 
the  purifying  procow,  to  wfhieh  they  are  prcvioualy  submitted,  greatly 
dimininhcs  this  danE^r.  When  the  practice  of  trant'planting  teeth 
wa»  in  rogue,  occurrences  of  thi«  sort  wore  not  unfreijuent ;  but  since 
that  has  been  discontinued,  these  have  seldom  if  ever  happened.  Still, 
tlie  prejudice  against  human  teeth  la  so  strong  that  it  is  impawible.  in 
moat  cas«,to  overcome  thera.  Tliis  feeling,  the  diHieulty  of  procuring 
them,  the  hinh  price  they  command,  and  their  want  of  durability, 
have  ffniiluaily  Ie<l  to  thfir  mt'iTf*  dt*ii«e,  which  l»  ticar»lr  |o  1h-  ru- 
grctlcd,  now  that  art  can  prndiuH-  in  ponylaiu  khi'Ii  accunttti  imilatiiin* 
of  nature.  The  only  cate  in  which  we  might  feel  called  upon  to  intert 
natural  t<%th  in  where  any  iif  the  twelve  front  teeth  become  loosenpl 
bv  periiixlx^al  diiteftM-,  and  drop  from  their  iiocket*  while  yet  pcrleclly 
free  from  curi<*  Tlipw  te<^h  may  often  be  adjusted  to  a  plate  so  as  to 
present  an  exceedingly  natural  appcttranoc. 

TEETU  OP  CATTLK. 

Of  the  various  kinds  of  natural  teeth  emplorcd  for  dental  mhatl- 
tute»  thoee  of  neat  ealtle  are,  pcrhapa,  after  fanmau  teelb.  the  best.  By 
dtghtly  altej-ing  their  #liape  tlicy  may  be  made  to  reneuiblo  the  iueixor* 
of  «om«  pentous;  but  a  <-<mfigti ration  similar  In  tite  cUHpiiU  caunoi  lie 
given  to  them,  and  in  moot  caws  they  arc  too  white  and  glowxy.  The  eon> 
tnut,  therefi>re,  which  they  f<irm  with  the  natural  organ*  should  conxti* 
tute,  were  they  in  all  other  rRfimTtd  suitable,  a  very  MrioUK  nhjection 
to  their  uso.    Imitation  of  nature  has  been  too  much  diwaganled,  both 
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hj  doitinu  oud  ]>atu)nU.  Indeed,  maDy  of  ihoae  who  need  orlificial 
tt->  '  i<>  bavo  tbi-m  ii»  vrhitp  aud  briUiea  as  pnttaibli*,  and  WHa« 

[>i  1  'i  luik^aithcr  die  dtcisiou  or  tliv  judfjiut^ul  tu  nfuM)  com- 

|ilittnoe  with  a  pnctim  which  dcstroya  all  ttiai  b«aut]r  iuk)  filiiaa 
ulik-li  it  in  the  aim  ut'  dcataJ  itethetici  to  cultivate. 

Tlirrii  an*  oilii'T  ubjectiuiu  to  thf  use  of  tli«e  Xwih.  In  tho  firet 
plane,  ihi-y  arc  oaly  i:uvi.md  antvriorly  with  i-DAnii.-I;  in  the  8c«iad, 
Clittir  dptitiiml  Htnirtiini  in  loM  deDMi  tlian  that  of  liuiuao  teclli,  aud, 
cMiuniUi'ntly,  tliry  are  inortt  uadil}*  actoi^  nn  lijr  chcmiical  ag«Dt«^  'fliey 
are,  llifT«riiri-,  Ioh  durable,  fi-ldum  laoliog  mure  than  froin  ihu  lo  four 
yean.  Another  ohjuctt'to  to  their  um  is,  ihcy  can  be  employed  iu  oiilj' 
tJia  ^ery  fiiw  tmum  whi'rp  kliurt  l4«th  are  required,  owiog  lo  the  lurgt 
ait-  ur<rvi?  ■■uvitii'M.     It  L<  ki-M<hii,  tkerefure,  that  ihejr  caii  b« 

V         „     iidy  u*ed  a«  Kulwtitutt))  liir  huiuau  teelb. 

IVOKY  or  TtIK  KLETItANT  AMU  UIPPOPOTAUCS. 

Artificial  t«elli  made  from  the  iror;  of  the  tusk,  Iwtb  of  the  elephant 
and  hipfH)[H>tnniuA,  haTu  be«D  aaaetioDed  by  usage  from  the  uarlicvl 
peritxlii  <d'  thtT  rxiilinco  of  thi*  branch  nf  the  arU  We  niuitl  Out  Itvaoo 
VuiiHutlo  that  it  ha?  Iwen  approved  by  eipirnenvc;  on  llic  CODtraiy, 
of  all  Uin  ■idHtnocitt  ihat  hav<,i  bcfiU  lucd  for  thii  purptMC  tliii  it  ccr* 
taialy  IJin  iquhI  objutni'mnltle. 

Tho  ivury  of  the  elt^phant's  tusk  is  decidedly  mare  permeable  than 

ll<  I  ■  d  fnim  ihi!  hippopotannu.     So  readily  dow  it  aluorb  me 

1)<"  1^  lliut.  ill  tlinv  It  four  hount  after  liein;;  place^l  in  the 

laouth,  it  butiuicA  niroplvtcly  »aturat«il  with  them.    Conaequeutly,  It 

at  aiA  iiuljr  liabl«  lo  cht-mi^'al  clmnfrtw,  bul  the  ab«<orhed  raurctiona 

WUilucgii  dei:o:ii[Mii<iti(in  ;  nod  uben  Mtvornl  tach  teeth  are  worn,  (hey 

adbrl  Uie  breath  to  such  a  degrtw  as  to  reoder  it  exe»iliii){ly  oOiMuavA. 

-A|[aiii,  on  account  of  ita  eoftnws,  teelfa  are  easily  Mba)>ed  from  it :  but 

:aMt  b«iii|;  covrrrd  with  enamel,  they  t^ooii  become  dark,  and  give  to 

'■1)0  mnutli   n   tvpiiUivi!  appi'iirant-v.     FurLiiiiatcly,  huvcvcr,  in    the 

X*nit«d  8ui4<M,  cIvpliAiit'H  ivory  is  rurvly  u*ud,  cithur  as  a  Lasc-plato  or 

~^t  tko  l)Nitli  tiKinMlvca. 

Tbo  irory  uf  tlic  t»<ik  of  the  hippopotamus  19  much  Rrmer  in  ita 

tuiqre  tliau  that  obtained  from  the  tlepbaiit;  being  covereii  with  a 

Ian),  Uiick  enamd,  teeth  may  be  cut  from  it,  wbivh,  at  first,  very 

<loM]y  resemble  the  natural  orcaos.     There  is,  hoirever,  a  peculiar 

^Moutfon  about  butnou  leetb,  which  thuae  made  from  ibis  euhetanoe 

^(1  not  [laanw :  niurM>T<rr,  they  soon  change  tlieir  color,  assuming  firet 

a  T»tlu«  and  then  a  diiifcy  bluUb  hue.     They  are,  also,  like  elephant 

inry,  very  lialilv  to  <le<'ay.    We  have  In  our  puHMWiion  a  iniuber  of 

Motia  of  this  sort,  Mno  of  which  aro  nearly  half  de>troy«d.    Th« 
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8vn«  nhji'diou  liw  a^inst  tedh  mad^  from  the  hi|>popotftiiii)8  ivory 
>ultici«nl  to  ciiiidcnin  its  «isc.  Like  thoec  formal  from  olepliant  irory, 
thej  give  u>  thr  Im-nth  sn  ofieneive  odor,  which  DCLoiuoimt  of  care  or 
cIcMilinen  cud  wkollj-  correct  or  prev«Dt. 

rOKCKLAIX,   OB   IKCORUl'FTtBLB  TEETB. 

Th«  nianiifhctiire  of  porcelain  tettih  di<I  not  for  a  loii^  time  promise 
to  b«  of  much  atlvaoUge  to  <lenliiilr)-.  But  through  lh«  iuj^enuiiy  and 
iude  fa  livable  exerliooa  of  a  few,  liicy  liave  within  the  la»t  thirty  years 
boon  l>ruu}^lit  tosach  perfection  as  to  sujwraMie  aU  otlier  kindit  of  arti* 
ficiul  Ua-lh. 

Tlio  Prim<-b,  vritb  whom  the  invention  of  these  teeth  originatcJ, 
QDCOuragnl  their  mnniifncture  by  favorable  notieee;  and  the  rewaritf 
oKreil  by  fooic  of  the  learned  and  Ecionti6c  H>cicties  of  I'aris  con- 
tiibuted  much  to  bring  it  to  perfection.  They  were  still,  however, 
deficient  in  so  manr  parliuulare  that  they  rw*ivcd  llie  approbation  of 
very  ftv  of  tht^  pror««tiion,  and  then  only  in  »i>iue  special  caaee.  It  u 
principally  to  Anieriuau  dt-iitiita  tiiat  we  are  indebted  Jbr  tltat  which 
the  Frviii-h  so  long  lalHintd  iu  vain  to  ncconipliiih. 

A  wiiut  of  nt>c!ml>l»iie«  to  the  UHtuntl  urgaiti,  in  color,  tranelucency, 
nod  nuiniatinii,  was  tho  great  objoctioD  urged  agaiost  (M>rceluiy  teeth ; 
and,  hail  not  llils  been  obviaU-<),  it  woidd  have  cotuttiiutod  aii  iu»apef 
able  objection  to  tlieir  me.  Until  lUS,  alt  that  were  manufactured 
had  a  dead,  opaque  api)e»niDce,  which  rendered  them  c«#y  of  dctcctit 
vhen  placed  beside  the  nniurai  teeth,  and  gave  to  the  nioalh  on  us 
inral  a^pecL  But  bo  great  have  been  the  improvemeDta  io  thair 
mannfaciiire,  ihat  few  can  now  distii);;uish  between  the  natural  tectli 
and  tb--ir  artifn-iul  coinjianiuiiii.  if  well  M^lected  and  skilfully  applied. 

The  odvantagKi  which  niinenil  U>eth  piuaeas  over  every  Kot  of  animal 
eubnIuiKt'  nn  numerous  They  can  be  more  readily  secured  to  the 
plale,  and  are  worn  with  grcjiler  convenience.  They  do  not  ahuorb 
the  seerelions  and,  conMijucntly,  when  proper  alt'.'^ition  tn  paid  to 
their  cleanliness,  they  do  not  contaminate  the  breath,  ur  become  in  any 
way  ofTentiivc.  Their  color  never  changes.  They  are  not  acted  on  by 
the  elii-niical  ngeuU  found  in  the  mouth,  and  hence  the  name  uieor* 
mptible,  which  baa  Iwcn  given  them. 

T)i«  i>bj«ctioiu  llial  havi!  been  urged  to  tlie  use  of  porcelain  teeth  — 
auehtui  want  of  congeiiiatitr  Ix'tweeii  tlicm  and  the  mouili,  their  better 
condtii'ting  [H>wnr,  and  tlieir  mnsMgueiit  greater  liability  to  the  a(.-tion 
of  beat  and  cold  —hare  aa  tiltlu  foundaliiin,  tliat,  when  compared 
with  the  advantages  tlwy  eoiifi^Mvitly  pMMaw.lbey  must  he  regarded  as 
unwortliy  of  ooiwidcrati'iii.  The  va»t  extension  of  mecltauical  practice 
is  doc,  more  than  to  any  otiier  one  cauo^  to  these  improTemeuls  iu  the 
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mannfiKtura  of  porcelain  teeth,  —  improvements  easentinlly  American, 
«ad  K  important  as  fairly  to  jiutifj  a  little  of  that  boasting  Bpirit 
which,  traiuplanted  from  the  mother  country,  has  attained  such  luxu- 
riant growth  in  American  soil. 

The  beautifully  exact  imitation  of  the  varying  shades  of  the  natural 
gum,  which  as  yet  has  been  found  possible  only  in  porcelain,  vrould  of 
itself  give  to  this  material  a  claim  over  every  other.  All  attempts  to 
color  ivory  have  tailed  to  produce  any  permanent  results.  More  recent 
experiments  in  the  several  vulcanizable  materials  have  thus  far  given 
opaque  and  lifeless  colors,  which  no  stretch  of  the  imagination  can 
compare  with  the  natural  gum.  When  a  material  shall  have  been 
discovered  possessing  the  valuable  properties  of  tlie  vulcanite  com- 
bined with  the  beauty  of  a  jwrcelain  artificial  gum,  dental  prosthesis 
will  have  nearly  reached  perfection. 


CHAPTER  HI. 
BETENTIOS  OF  ARTIFICIAL  TEETH. 

THE  methods  of  retaining  artificial  teeth  in  place  are — first,  by 
pivoting  to  the  natural  roots ;  Fecond,  by  attaching  to  metallic  or 
other  kind  of  base-plate,  secured  either  by,  1,  clasp? ;  2,  spiral  springs ; 
or,  3,  atmospheric  pressure.  The  peculiar  advantages  of  each  of  these 
methods  we  shall  now  proceed  to  point  out,  and  the  cases  to  which 
they  are  particularly  applicable. 

ARTIFICIAL  TEETH   FLACED  OS   NATURAL   ROOTS. 

This  method  of  securing  artificial  t«eth  was,  until  recently,  on  ac- 
count of  its  simplicity,  marc  extensively  practised  than  any  other;  and, 
under  favorable  circumstances,  is  unquestionably  one  of  the  best  that 
can  be  adopted.  If  the  roots  on  which  they  are  placed  be  sound  and 
healthy,  and  the  back  part  of  the  jaws  supplied  with  natural  teeth, 
so  as  to  prevent  those  with  which  the  artificial  antagonize  from  strik- 
ing them  too  directly,  they  will  subserve  the  purposi>s  of  the  natural 
organs  more  perfectly  than  any  other  description  of  dcntitl  substitute, 
and  can  be  made  to  present  an  appearance  so  natural  as  to  escape 
det«ction  upon  the  closest  scrutiny.  If  properly  fitted  and  secured, 
not  only  is  their  connection  with  the  natural  roots  not  cosily  detected, 
hut  they  may  render  valuable  service  for  many  years.  The  incisors 
and  cuspids  of  the  upper  jaw  are  the  only  teeth  which  it  is  proper  to 
Kplace  in  this  way. 
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The  lower  i»ciM>r»,  from  cheir  sninll  tia;  imti  the  ilangurotu  t>oi{iK>l« 
of  alucese,  eliouk)  nuwr  be  pirotetL  Many  u|>p<^  lulcrnlii  un?  »Im)  too 
Hniall  to  xlmit  a  pivot.  In  practice,  t)iv  pivnting  i>f  viikjiuLi  ik  H'l'lnm 
c»lii.tl  for,  Theee  teetli  being  »i*nr  |icR)i«i«nl,  tlit^ir  hvt*  imially  im- 
plies lh«t  of  mniiy,  perlmps  all,  otitvn,  mid  tbo  etitin;  dfUcieocy  is 
rvplnrod  by  t««tli  aiitti-lwil  lo  a  batfe-plaui. 

'Hie  iiiM-rtioii  of  uii  nnifit-ial  hiotli  on  a  diiiawod  root,  or  on  a  tuot 
haviiij;  u  (li(>citM-(l  wi-kct,  is  ulmort  nlwayii  followed  by  injuriuiLH  tuir- 
se<iueii«ea.  Filluig  tho  root,  together  nitli  prupor  acconipaoyiug  treai* 
moiit,  vrill  aometinifls  to  coin)>U'lcly  urn«t  diwaso  lu  to  a)ak«  pivutipit 
nfn;  but  iliere  is  always  mlt  in  ilie^;  mwd.  Tb«  oturbid  a«^uii  alrauly 
vixbtting  in  the  root,  or  its  wickeli  U  aggravalied  )>jr  the  opcrution,  and 
oiitiit  oaiiwHl  to  extend  to  thtt  coniiguotis  piirtM,  and  oocasioDally  even 
to  tbc  whole  motilb.  Evt-n  in  a  liealthy  n>»t,  it  i>  not  always  pro|)er 
to  apply  a  tooth  iniintMliattily  utlcr  having  prcinircd  the  root.  If  any 
irritation  ts  produced  by  tlii»  prvparator}*  proc-m,  thu  toutli  tibould  not 
be  iusert«d  until  il  hns  nbolly  subsided,  Tho  neglect  of  thia  pn- 
caution  not  uofrequendy  uives  rise  to  inflaniniatioD  of  tiie  alv«olv 
denial  |>erioateum  and  to  alveolar  abeoew. 

A|iart  tVom  the  oondition  of  tiifi  root,  the  qiuaiion  of  pivoting  — 
ur  of  a  plate  Uwfh  wiiUoiit  gum,  resembling  a  pivot  tuotb  — may  i\*- 
]>cnd  u)iuu  the  uiljuining  ti>oth  or  roots.  If,  in  any  «paoe  tu  Iw  mjt- 
pliit),  uocroot  i*  aheeitt,  all  Mhould  he  exiranlM),  for  tliv  ptwuliar  beauty 
of  a  pivot  tooth  'a  twt  if  it»  neighbor  Iiitt  nn  nrt.iltrial  gum. 

Although  thi«  mctliod  of  Mcnnng  nrlificinl  In-th  hiu  rcotnved  the 
sanction  of  tliu  mu«t  cminiiit  di-iitul  prnctititmers  and  it>  one  of  the 
bert  that  can  be  adoptvd  for  ruplutiing  Iiims  in  lliv  nix  upper  front 
teeth,  yet,  on  account  of  th«  lacility  with  which  tho  oporation  is 
pcrfi)rm(id,  it  is  of^n  rF«ort<.-d  to  un<l<T  llie  most  imfavorabh'  circuoi- 
Btani.'i»;  in  consctjucnco  of  which,  the  method  has  boen  undeservedly 
brought  into  discredit.  Apart  from  tho  proDeneas  of  operatata  to 
rftMrt  to  this  metlxHl  when  ita  itditptiou  ia  a  njusti liable,  we  may  tiuree 
two  objections  to  the  um:  of  ]>iv<>t.  lenlh,  a^  i>nUnarity  pn'piired  and 
iiiaerted.  First,  tbc  diffictdty  of  pru\-«nti»g  tho  prsenci:  of  Kcmtiun* 
between  the  crown  an<t  root,  which  make  the  brvsth  oflVimive  and 
caUM  dte  root  gradunlly  to  decay,  f^-midly,  tiie  more  or  Inu  nt{Ht| 
enlargement  of  the  eanul  requiring  frequent  replacement  and  ibu 
nltiiaate  loss  of  the  root. 

Hie  eSorts  of  tlio  ccxmomy  for  the  expuljtion  of  tie  tools  of  the 
bieuHpid  and  niolnr  teeth,  after  the  diwtruclion  of  ihdr  lining  mem- 
brane, arc  rarely  exhibiti^l  in  the  cswt  of  n>ntn  of  teeth  occupying  the 
anterior  part  of  the  month.    This  circuinftADoe  ban  led  uk  to  betierc  ■ 
that  tlie  roots  of  tboec  t^th  receive  a  greater  nntvuni  of  vitality  fnxn 
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their  iaveetiiig  membmae  than  do  the  roots  of  those  situated  iarther 
back  in  the  mouth;  and  that  the  ainauut  of  living  principle  thus 
applied  is  sufficieut  to  preveut  them  from  becoming  manifestly  ob- 
noxious to  their  sockets. 

Another  explanation  asBumesthe  equal  vitality  of  all  the  roots, 
and  attributes  the  persistence  of  iront  roots,  upon  which  a  croirn  has 
been  placed,  to  the  continuance  of  that  pressure  to  vhich  it  was  sub- 
ject BO  long  as  it  had  its  natural  crown.  It  is  asserted,  in  mainten- 
ance  of  this  view,  that  front  routs,  left  to  themselves,  will  disappear 
in  the  same  manner  aa  bicuspid  and  molar  roots,  and  that  the  latter 
may  be  retained,  if  the  artificial  crown  (attached  to  a  plate)  is  set 
upon  them ;  also,  that  the  process  of  expulsion  is  analogous  to  that  by 
which  a  tooth  is  elongated,  which  has  lost  its  antagonist. 

It  is  well  known  that  a  dead  root  is  always  productive  of  injury  to 
the  surrounding  parts,  and  that  nature  calls  into  action  certain  agen- 
des  for  its  expulsion.  Therefore,  attaching  a  tooth  to  a  completely 
dead  root  is  manifestly  impro|>er ;  but  the  roots  of  the  front  teeth  are 
rarely  entirely  deprived  of  vitality,  and  hence,  after  the  destruction  of 
their  lining  membrane,  they  often  remain  ten,  fifteen,  and  sometimes 
twenty  years,  without  very  obviously  afiecting  the  adjacent  parts. 

Teeth  attached  to  a  plate  and  resting  upon  natural  rootii  have  all 
the  beauty  which  so  strongly  recommends  pivot  teeth.  They  are  not 
BO  securely  held  in  position;  but  the  ability  to  remove  them  i^  in  itself 
an  advantage.  This  method  is  a]>plicable  in  many  cases  where  the 
drilling  for  a  pivot  is  impossible.  It  is  perhaps  preferable  to  a  pivot 
tooth,  in  all  cases  where  the  absence  of  other  teeth  calls  for  a  plate. 

ARTIFICIAL  TEETH  SECURED   BY   CLABPS. 

This  method  of  inserting  artificial  teeth,  first  introduced  by  the  late 
Dr.  James  Gardette,  of  Philadelphia,  is,  perha})3,  in  favorable  eases,. 
one  of  the  firmest  and  most  secure  that  can  be  adopted.  By  this  means, 
the  loss  of  a  single  tooth,  or  of  several  teeth,  may  be  supplied.  A  plate 
may  be  so  fitted  to  a  space  in  the  dental  circle,  and  secured  with  clasps 
to  other  teeth,  as  to  afford  a  firm  support  to  six,  eight,  or  ten  artificial 
teeth. 

Teeth  applied  tn  this  way,  when  properly  constructed,  will  last  fi)r 
several  yeara,  and  sometime.s  diiriug  tlie  life  of  the  individual.  But  it 
is  essential  to  their  durabilily  that  they  should  be  correctly  arranged, 
accurately  fitted,  and  firmly  secured  to  the  plate;  that  the  plate  itself 
be  properly  adapted  to  the  gums,  and  the  clasps  attached  with  the 
utmost  accuracy  to  teeth  firmly  fixed  in  their  sockets. 

Gold  is  perhaps  the  best  material  that  can  be  employed  for  both 
plate  and  clasps.   Since  the  application  of  vulcanized  rubber  to  dental 
S2 
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pnrpoees,  plates  of  tht:f  luttcr  itintcrinl  with  gold  claspti  attAcliml  hsrc 
been  much  u?«<).  When  gold  is  employed  lor  Uie  plnle  it  should  be 
from  iweniy  to  twenir-one  cHrnli  fine,  and  from  oiglit««u  to  iiineMtd 
for  the  cloajia.  If  gold  of  an  inferior  cjuality  U  used,  it  will  be  liable 
to  be  anted  on  bj  the  aecretiona  of  the  mouth.  Plaliua  perreeiljr 
resistA  (be  action  of  ih&e  BccreliouH,  and  would,  prrbapit,  auxwer 
lh«  purjMiMt  iw  well  bk  gold,  were  it  not  for  it(tM>lt»CMaiidpltancjr:  b 
full  CJue*.  and  In  koiiic  jmrtial  (■aitcs,  the  iihape  of  the  plate  mar,  more 
or  lo«<,  ovorconio  ihiit  flifficulty.  «"|K!cially  wli«ii,  as  in  the  ouDlintiou> 
gum  vrork,  »tUfencii  by  otlii^r  mntvriuU. 

The  plflte  should  be  tiiivk  enough  to  affiird  the  ncocsuiy  eapport  to 
the  teeth  ;  bm  not  so  thick  lu  to  be  clamey  or  inconvcnieot  flrom  ita 
weight,  llie  clasps  generally  rerpiire  to  be  about  oae-tbild  or  oufr^alf 
thicker  tbati  the  plate,  and  si>meiimc«  double  the  ibickitem.  Tke  gold 
used  for  this  purpoec  la  sometimes  prepared  in  the  form  of  lialf-ronud 
uire ;  but,  in  tht-  majurity  of  caaea,  it  b  prefeiable  to  have  it  flat,  ai 
fiuoh  clas{id  affiird  u  tirmcr  and  more  necure  aiipport  Ui  artificial  tvelli 
than  thu^  which  are  luilf-rdund ;  tlu-y  alM>  occiwtoii  Ic»  in(>ntiv(rjiii.iioe 
to  the  patient,  and  are  prwlnctive  of  \i»»  Injury  to  tJiv  iwrih  to  whit* 
tlicy  an-  »lta<-hod. 

Ari.ifiHid  tcclh,  applied  in  thi«  way,  may  l>e  worn  with  great  comfort, 
and  can  be  takco  out  and  rcplaccil  at  the  pleasure  of  the  pcreon  wearing 
thsm.  It  it  important  that  tliey  should  be  very  frequently  filcspsed, 
to  remove  the  secretions  of  the  mouth  that  get  between  the  plate  and 
gUOM  and  between  the  claips  and  teeth,  which,  becoming  vitiated,  may 
irritate  the  aoh  parts  and  corrode  the  teeth  aud  taint  the  breath.  Tlii* 
prt^aution  sliould,  on  no  account,  be  ncf^lected.  Great  care,  therefore, 
nhdtiid  Im:  talceji  to  fit  the  clas|»  in  nicli  a  manner  a.i  niU  admit  of  the 
awy  r(>moval  an<l  replacement  of  the  piec<!,  and,  a\*o,  that  iliey  may 
not  exert  arty  undue  preaerure  ujmn  tlin  teeth  to  which  ihey  are 
applic). 

If  the  cls^p,  in  eootwiiuenoe  of  inaccuralc  adjitalm^ut,  titraiun  th« 
po«ition  of  the  tooth  in  it«  wocket,  il  may  excite  inflitRiniaiinn  in  tbo 
alreoto^lental  perioeteum,  anil  the  gradual  dc«tninian  of  the  soclcvt 
will  follow  as  anutiiral  contHi^ucncc  AI^o,  if  the  clasp  prow  tooeloeeiy 
upon  the  neck  of  the  tooth,  il  may  develop  a  morbid  fv^nKihdtty  in  tlie 
ceraentum,  causing  great  aunoranoc.  and  possibly  exdtiug  luflamma- 
tinn  and  alveolar  absorption  or  loosening  of  the  tooth. 

f^veral  years  since.  Dr.  Goodall  obtained  a  patent  for  a  method  of 
retaining  partial  seta  of  artificial  teeth  by  elastic  or  spring  platen  of 
rulcauiied  rubl>er,  the  utility  of  which,  indiscriminately  applied,  a* 
well  as  the  validity  of  the  jiatenl,  Mme  are  diRpaaed  to  doubt,  contend* 
ing  tliat  these  plalcH  diffiT  but  little  from  metallic  ones  formerly  in 
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use,  constructed  in  the  same  manner,  aai  described  as  partial  or  Btay- 
cloape. 

This  fonn  of  clup,  instead  of  embracing  the  nstural  tooth,  simply 
preesea  against  the  inner  surface  of  the  contracted  portion  of  the  crown 
near  the  gum  with  a  force  which  is  sufficient  to  keep  the  substitute  in 
place. 

Prof.  Austen's  method  of  taking  plaster  impressions  in  partial  cases 
was  designed  bj  him,  in  1858,  with  Special  reference  to  obtaining  an 
occuTate  copy  of  the  inner  surface  of  bicuspids  and  first  molars.  Acuu- 
lale  fitting  of  the  vulcanite  plate  gainst  one  or  two  such  teeth  on  each 
ride  prevents  lateral  motion,  and  gives  great  stability  to  tlie  piece.  It 
takes  the  place  of  the  vacuum  cavity  with  much  better  results ;  in  fact, 
he  regards  this  form  of  stay-plate  essential  to  every  partial  piece  not 
clasped,  whilst  he  regards  the  cavity  worse  than  useless. 

ARTIFtaAL  TEETH  WITH  SPIRAL  SPRIN08. 

TTie  diflTerence  between  the  method  last  noticed,  of  applying  artificial 
teeth,  and  the  one  now  to  be  considered,  consists  in  the  manner  of  con- 
fining them  in  the  mouth.  The  former  is  applicable  in  cases  where 
there  are  other  teeth  in  the  mouth  to  which  clasps  may  be  applied: 
the  latter  is  designed  for  confining  a  double  set ;  more  rarely  a  single 
set  or  part  of  a  set.  When  plates  with  spiral  springs  are  used,  the 
teeth  are  attached  to  them  in  the  same  manner  as  when  clasps  are  em- 
ployed ;  but  instead  of  being  fastened  in  the  mouth  to  other  teeth,  they 
are  kept  in  place  by  means  of  the  spiral  springs,  lying  one  on  each  side 
of  the  artificial  dentures  between  them  and  the  cheeks,  passing  from 
the  upper  piece  to  the  lower. 

Spiral  springs  were  formerly  much  used,  aud  although  various  other 
kinds  of  springs  have  been  used,  none  seem  to  answer  the  purpose  as 
well  as  these.  When  they  are  of  the  right  size,  and  attached  in  a 
proper  manner,  they  afford  a  very  sure  and  convenient  support.  They 
exert  a  constant  pressure  upon  the  artificial  pieces,  whether  the  mouth 
is  opened  or  closed.  They  do  not  interfere  with  the  motions  of  the  jaw, 
and,  although  they  may  at  first  soem  awkward,  a  person  will  soon 
become  so  accustomed  to  them,  as  to  be  almost  unconscious  of  their 
presence.  They  are,  however,  liable  to  derangement  from  accident ; 
they  make  the  piece  awkward  to  handle  in  tbe  necessary  daily  cleans- 
ing ;  they  retain  the  secretions  offensively ;  and  not  unfrequently  are 
a  source  of  much  irritation  to  the  cheek. 

It  is  therefore  a  subject  of  congratulation  that  successive  improve- 
ments in  the  process  of  adapting  the  plate  to  the  mouth  have  gradually 
lessened  the  number  of  cases  in  which  spiral  springs  arc  thought  neces- 
sary.   It  is  now  rare  to  meet  with  a  case  in  which  they  are  absolutely 
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eHBcntJal  for  ibc  permauent  rc[«nti<iii  of  tUu  piece  Occn»tomtl  uw  is 
made  (if  tliiirn  for  the  tetii[<orar}-  rcieiitioti  of  n  piece  made  «Kin  after 
extraction,  in  which  the  plalu  u  <Itwignixll}'  nuule  more  cvcti  than  ilie 
irregular  alveolar  biirde.ri  wbieli  |>latc  ctuinot  of  oourae  fit  the  ntoutli, 
until  the  iuequulitiiai  of  Uie  gum  buvo  3riclded  to  the  pressure  of  tie 
plate. 

TEUTK    BETAtVBD   BY   ATUOHi'HEKIC  PREaatTBB. 

The  mdhud  lift  d«ti;rititH],of  oouQuingartifidul  toi-th  iu  tlio  mouth, 
b  otUn  in:ipplii-al)te,  ini'lBoivot,  ttn<l  truublconte,  especially  fur  the 
Upper  jaw  i  in  sueb  comv,  the  utnuMptivric  prnwiire,  or  nuctiuu  mecbiul, 
u  very  \-aluable.  It  wh»,  for  a  long  timo,  thought  to  be  appli»iblc 
oiil}'  to  au  entire  upper  set,  becaiue  it  was  supposed  that  a  pluie  nufB- 
oientl}'  large  tu  afford  llie  neceesary  amount  of  surface  fur  thi:  ntinnv 
pherctoa^t  upoD  could  not  be  furnished  by  a  piece  cunlainiug  a  smaller 
niinilHT  of  teeth.  Experience,  however,  ba^  proved  this  opinioD  to  be 
incorrect.  A  tfingle  luolh  ninjr  b«  iiiouutei!  ujkhi  a  ptatu  preseatiDg  a 
surfaec  large  enough  for  the  atiuofpburc  to  act  upuu  for  its  reteutiou 
ill  the  mouth ;  but>  when  ooly  a  partial  np]M'.r  «ct  u  required,  il  U  ofleu 
more  advisable  to  Mcure  the  picco  by  mi-uiM  of  ela«p«.  Fur  a  like 
reaMU,  it  iraii  thought  that  tlic  nurrowtioM  of  the  inferior  alveulnr 
ridge  would  preclude  the  ap[>licalii>n  of  a  plate  to  it  upon  tli'u  principle, 
and  ill  (bi^  opinii>ii  the  author  oiioa  coincided;  but  lie  liOit  auccvviled  to 
pcrli-i'tly  ill  confining  lower  piecw  by  lb  in  meaii.i,  that  hu  now  never 
find*  It  nudBwarj-  to  employ  »i>irtti  sj>ringii  for  tbcir  retiuition. 

The  jiriiieiple  upon  which  thii'  plan  ts  founded  may  lie  simply  illii^ 
tratcd  by  taking  titn  i>inul]  blocks  of  marble  or  glas^,  Ibe  flat  Mirfac«a 
of  wliJL-h  aeeuratcly  ()(  each  other.  If  now  the  air  between  ihem  i> 
replace<l  by  water,  the  alniospheric  proHure  upon  their  extenud  tat- 
fiii-ifi  will  enable  a  [lemou  to  rui.ie  the  under  block  by  lifting  thu  upptr. 
lI|)on  the  Munc  priniuple,  a  gold  plate,  or  any  other  sulielanou  impervi* 
OU.1  to  the  nlmnMiihcn',  and  perfectly  adapted  to  the  gunu,  may  be 
made  to  adhon;  to  tlicni. 

The  firmiKwt  of  the  adhesion  of  (he  plate  or  boM  to  the  gums  dependa 
an  the  accitmey  of  )t!>  adaptnlion.  If  this  w  perfect,  it  vill  adhere 
with  great  tenacity  ;  but  if  the  plate  is  ImiiIIv  fitted,  or  bceonies  warped 
iu  soldering  on  the  leetb.  its  rcitcntion  will  often  be  attended  with  difli- 
Gulty.  It  is  also  important  that  the  teeth  should  be  so  arrangud  and 
Kiitagoniied,  that  tfaey  shall  strike  tlioae  in  the  other  jaw  on  both  i^dea 
at  the  same  instant.  This  is  a  matter  that  should  never  be  overlooked, 
fur  if  they  nteet  on  one  side  before  they  oonie  together  on  the  ntbiTT, 
the  part  of  the  plate;  or  base,  not  preawd  upon,  nay  be  detached,  and 
by  admitting  the  air  between  it  and  the  guma^caiiae  it  to  drop. 
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Since,  in  the  act  of  mutication,  pressure  is  made  on  one  side,  with 
BO  couDter-preBsure  on  the  other,  this  inequality  will  not  necessarily 
detach  a  well-made  piece.  But  when  the  upper  molara  are  set  so  far 
from  the  median  line  of  the  mouth  that  the  line  of  pressure  &11b  outside 
the  alveolar  ridge,  it  is  difficult  to  retain  the  best-fitting  piece  in  place 
dnring  mastication. 

It  is  also  of  utmost  importance  that,  by  proper  selection  of  the  im- 
prEsaion  material,  and  judicious  management  of  subsequent  processea, 
the  plate  should  bear  upon  the  ridge  more  than  upon  the  palate.  In 
doing  this,  however,  no  more  space  should  be  left  than  a  few  days*  wear 
will  obliterate,  giving  alraolute  contact  over  the  entire  surface.  For 
there  is  no  kind  of  space,  cavity,  or  chamber  which  gives  so  complete 
a  vacuum  as  contact,  or  which  secures  such  permanently  useful  adhe- 
noD  of  the  plate. 

The  application  of  artificial  teeth  on  this  principle  has  been  prac- 
tised for  a  long  time.  Its  practicability  was  first  discovered  by  the  late 
Mr,  James  Gardette,  of  Philadelphia.  But  the  plates  formerly  used 
were  ivory  instead  of  gold,  and  could  seldom  be  fitted  with  sufficient 
accuracy  to  the  mouth  to  exclude  the  air ;  so  that,  in  fact,  it  could 
hardly  be  said  that  they  were  retained  by  its  pressure ;  except  in  that 
class  of  cases  in  which  the  mouth,  by  virtue  of  a  soft  membrane,  has 
power  to  adapt  itself  to  the  plate.  Unless  fitted  in  the  most  perfect 
manner,  the  piece  is  constantly  liable  to  drop;  and  the  amount  of  sub- 
stance necessary  to  leave  in  an  ivory  substitute  renders  it  so  awkward 
and  clumsy  that  a  set  of  teeth  mounted  upon  a  base  of  this  material 
ran  seldom  be  worn  with  much  comfort  or  satisfaction. 

The  firmness  with  which  teeth  applied  upon  this  principle  can  be 
made  to  adhere  to  the  gums,  and  the  facility  with  which  they  can  be 
removed  and  replaced,  renders  them,  in  many  respects,  more  desirable 
^han  those  fixed  in  the  mouth  with  clasps.  But,  unless  judgment  and 
proper  skill  are  eserciscd  in  the  construction  of  the  work,  a  total 
failure  may  be  expected,  or,  at  least,  the  piece  will  never  be  worn  with 
satisfaction  and  advantage. 

There  were  few  writers,  at  the  time  of  the  publication  of  the  first 
edition  of  this  work,  who  had  even  adverted  to  this  mode  of  applying 
artificial  teeth.  Drs.  L,  S.  Parmly  and  Koeckcr  had  each  bestowed 
on  it  a  passing  notice.  The  former,  in  alluding  to  the  subject,  thus 
remarks :  "  Where  the  teeth  are  mostly  gone  in  both  or  in  either  of 
the  jaws,  the  method  is,  to  form  an  artificial  set  by  first  taking  a 
mould  of  the  risings  and  depressions  of  every  point  along  the  surface 
of  the  jaws,  and  then  making  a  corresponding  artificial  socket  for  the 
whole.    If  this  be  accurately  fitted,  it  will,  in  most  cases,  retain  itself 
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aofficicntly  firm,  \>y  ibf  ndhtnon  to  tlic  gunu,  for  erciy  purpoM  of 
speech  and  tnuticaliou." 

Ur.  Koockor  tcDif  us  tliut  Iic^  hiu  "been  iwniplctcly  RacocMfal  io 
Beroral  iiutaDCOS,  in  the  applicatioo  of  scU  for  the  tipixrr  jnvt  in  th\t 
manner:  tliey  should  bo  mikd«  dtber  of  gold  plato  mountod  wiiii  natunil 
or  artilicial  tecth.or  of  oiie  piece  of  hippopotaraua  tooUi."  Having 
aln3ady  Blated  the  objeclious  that  exist  to  tlie  uae  of  the  latter  sulv 
Stance,  we  caimot  joiu  with  I>r.  K.  iu  its  recouimeodatiun.  At  the 
time  when  we  firs^l  Bubiitituied  the  gold  plate  for  ivorjr,  we  bad  not  ftxa 
hia  [ate  work  on  artificial  teeth,  and  ooiimitieutly  were  not  aware  that 
the  one  of  metal  fur  a  hade  had  ever  before  been  recomntctided. 

M>iilifi<-Aliiii>KOl'  the  atmuripliertc  pri'iuure  priiicipk-  liuvi:  been  ntaile 
tiiiifo  1M5,  by  cuii»tniutiiig  the  plate  witli  an  air-cliaiiiber  or  rarity, » 
that  when  the.  air  i»  cx)iuit»tud  from  iKtwccn  it  and  the  |)Hrt8  a^inM 
which  it  is  placed,  a  niorv  or  less  eoiiiplrlt'  vacuum  i#  formml,  cau-iiig 
il  to  adhere  when  first  introduced  with  greater  ten»ciiy  to  tlje  gum* 
tbao  a  base  fitted  without  such  cavitv.  Tliis  motlificatiou  might  be 
termed  an  improremenl,  were  it  not  that  itJt  introductioii  I1B.1  iH-mtne 
BO  uuneeewarily  (iieneral,  has  iM>of\eD  induci-d  a  dbwaH^  nmilitiun  of 
tlie  mucous  membrane,  and  ha^  led  to  a  slovenly,  curelvM  method  of 
avm^luji  uud  fitting  plaUs.  For  llieae  and  some  other  n:a«ons.  Prof. 
AusU^u  rt'gunU  il«  inlruduction  aa  a  |H»ilivu  detriment,  at  the  same 
time  tluit  he  acknowl<»]ge»  its  ocrfwioual  utility.  He  argues  tliui 
theory  and  prat-tice  alike  ooiidcmn  the  wf.  of  a  cavity  for  the  perma- 
nent retention  of  any  pieeo;  and  suggests  (or  iu  leiu|Mrary  r«t«n> 
tioD,  whilst  the  work  is  going  thrmigh  its  stag«;  of  adaptation,  some 
otlior  plan  than  this  permanvnt  di^ilij^urvmcnt.  The  «o-ciillml  vacuum 
cavity  can,  at  bust,  b«  only  partially  a  vamum,  henc«  cannot  give  t]i« 
amount  of  »tinw|iberic  jirRwun;  that  jx-rfivt  c-oiilnct  wSl).  Su  ](mf[  as 
it  acts  in  the  rctcntimi  of  K  pioce,  it  neitnMarily  draws  the  yielding 
membrnno  into  tlie  spitcc,  and  murt  ultimately  fill  it  Wh«n  this  it 
dune,  the  piece  lA  evtdently  retained  by  the  "vacuum  of  contact."  If, 
in  any  en«>,  the  mouth  doos  not  ^how  t)iv  sixo  and  depth  of  the  cavity 
imprinted  uu  the  i>alatc,  it  proves  that  the  vacuum  force  is  not  exerted, 
sod  that  the  piece  ia  retained  by  contact  of  the  parts  around  tlie 
cavity.  In  these  cases,  of  constant  occurrence,  the  cavity  dimini^ihis 
the  adhenon  of  the  plate,  and  can  only  be  of  rerrice  where  il  brljB  m 
remove  premure  from  n  bard  palate.  But  as  this  can  be  duuif  iu  a, 
better  way,  il  is  no  ar^ment  in  favor  of  the  cavity. 

The  ofdy  caMs  in  which  this  chamber  is  permanently  uwful 
very  flat  novtlu  with  scarcely  any  perceptible  ridge.    A  sharply  d< 
fined  cavity,  varying  iu  depth  from  one-half  to  one  line,  according  1 


FBEPABATOBT  TBEATUENT  OF  THE  HOUTH.  603 

the  Bofiaen  of  the  membrane,  when  filled  by  this  membrane,  tenila  to 
prevent  that  lateral  motion  of  the  piece  eo  troubleaome  in  guch  cases. 
Partial  pieces  not  retained  by  claspH,  or  the  lateral  pressure  of  stays, 
or  their  closeness  of  adaptation,  are  never  permanently  improved  by 
the  cavity.  Even  ia  pieces  made  soon  after  extraction  (so  unfortu- 
nately named  temporary  sets),  the  temporary  action  of  the  cavity  is  of 
very  questionable  utility. 


CHAPTEB  IV. 

PBEPABA.TOBT  TRBATHENT  OF  THE  MOUTH. 

THE  condition  of  the  mouth  is  not  sufficiently  regarded  in  the 
'application  of  artificial  teeth,  and  to  the  neglect  of  tfais  the  evil 
efiects  that  so  often  result  from  their  use  are  frequently  attributable. 
An  artificial  appliance,  no  matter  how  correct  it  may  be  in  its  con- 
struction and  in  the  mode  of  its  appliuatiun,  cannot  be  worn  with 
impunity  in  a  diseased  mouth.  Of  this  fact,  every  day's  experience 
furnishes  the  most  abundant  pro^f.  Yet  there  are  men  in  the  profes- 
sion BO  utterly  regardless  of  their  owu  reputation,  and  of  the  conse- 
quences to  their  patients,  as  wholly  to  disregard  the  condition  of  the 
mouth,  and  are  in  the  constaut  habit  of  applying  artificial  teeth  upon 
diseased  roots  and  gums,  or  before  the  curative  process,  af^r  the 
extraction  of  the  natural  teeth,  is  half  completed. 

The  dentist,  it  is  true,  may  not  always  he  to  blame  for  omitting  to 
employ  the  means  necessary  for  the  restoration  of  the  mouth  to  health. 
The  fault  is  often  with  the  patient.  There  are  many  who,  af^er  being 
fiilly  informed  of  the  evil  effects  which  must  of  necessity  result  from 
such  injudicious  practice,  still  insist  on  its  adoption.  But  the  dentist, 
in  Buch  cases,  does  wrong  to  yield  his  better  informed  judgment  to  the 
caprice  or  timidity  of  hia  patient,  knowing,  as  he  should,  the  lasting, 
pernicious  consequeuceB  that  must  result  from  doing  so.  If  be  is  not 
permitted  to  carry  out  such  plan  of  treatment  as  may  be  ncce.-sary  to 
put  the  mouth  of  his  patient  in  a  healthy  condition  previously  to  the 
application  of  artificial  t«eth,  he  should  refuse  to  render  his  services. 
No  professional  man  can  be  permitted  to  plead  in  excuse  for  any  pro- 
feBsional  error  that  his  patient  over-persuaded  him.  No  community 
will  accept  such  excuse,  or  bold  the  patieut  in  any  degree  responsible 
'or  the  consequences. 

Dr.  Koecker,  in  treating  upon  this  subject,  says :  "  There  is,  perhaps, 
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iwt  one  case  in  &  hundred,  reqnirin;;  Artificial  («elh,  in  wtiicli  lEtrtks 
l«e(b  we  not  more  or  l(«s  diacasci),  nod  the  gunis  ood  >lTMli,iH 
either  primarily  ur  secoDdiirily  affected.    The  meohaaieal  iDdtkai- 
cnl  bcarin;;  of  tlie  ftrtilicinl  t«<Mh,  evon  if  irell  conlrive'l  and  invnrJ 
Upon  fiich  dLseaHfd  slructurea,  naturally  twcomcs  an  aiJdiliixial  t^p*- 
vntiug  cause  of  disease  in  p«iU  already  in  a  eufficieoi  Mate  of  tif» 
meut :  if,  liowever,  they  are  Dot  well  cooBlnuited,  and  are  hwnri 
with  Dudue  menn«  or  force,  or  held  l>y  too  great  or  undue  pnaun.*' 
by  lignlures  or  other  pornicioua  means  for  their  attachment.  tbeistriiiA 
eflbctit  are  nlill  more  aggravated,  and  a  general  stale  of  iuSaimnibo^ 
in  the  giinia  and  socketit,  and  parlicularly  in  the  perioeteum.  nt^ 
rapiitly  IoIIowh.     The  pnlient,  raoreover,  finds  it  imiwfs^ible  to  piwrn*^ 
the  cleaoiitieM  of  iiis  mouth ;  and  hia  nataral  teeth,  as  well  as  theu^** 
ficial  apparatus,  in  ooinbiuation  with  ihe  disesaea  of  the  HtwAvi^: ^^ 
become  a  source  of  pain  and  trtiuhle;  and  Ifae  whole  laoutli  ii  rendmi^^ 
biKlily  ofj^iisive  and  dii^uating  to  tl»e  patient  hinuelf  aa  well  ai 
others."  • 

The  first  thing,  then,  claiming  the  attention  of  tho  dentist, 
applied  to  for  artificial  teeth,  ia  t<>  iiM^-rtain  the  condition  of  the  gow^ 
and  of  such  Ictrlh  at  may  be  rrmuining  in  iW  mouth.  If  cillivr  or 
Imtii  are  diMTaxNl,  he  should  at  once  institute  Kich  trMiiiDent  as  ilia 
nreunistancni  of  tho  ram  may  indicate;  but  as  this  has  beem  deH-Tibtj 
in  a  preci-ding  chaph'r.  the  Xk'adcr  U  referred  for  directions  upon  tba 
mhject  to  what  i."  tin-rc  xaid.  Without,  however,  re|ieatinj>  preTtoot 
medical  and  «iirg!c«)  <Iirectioi»),  a  few  brief  hints  are  necooarj  aa  lo 
what  teeth  or  mors  slioiild  be  extracted  and  what  allowed  to  retnalB 
in  preparation  for  n  dental  plate. 

AH  incurably  diseased  nmt»  or  teetli  should  be  remorol,  also  aO 
roots  of  molars  in  either  jnw,  and  all  ronif,  without  exreption.  in  lb* 
lower  jaw.  Finn  and  hc^ilhy  ronl«  of  bienspid>  may  Minirtimm  W 
retained,  the  ptnle  cnmlng  lo  the  inner  eil^'c  of  inich  riMii  attd  tbt  aiti- 
licinl  crown  rt^litig  upon  it.  It  I*  dosirnble  t<i  retain  up|ier  incttwtra  or 
canine  rootd<,  unlcN>  nn  adjiicciit  tnoth  has  )o»t  its  rout  or  i*  incurabljr 
diseawd.  Th^w*  vufv*  of  r^Tcntinn  of  Tontu  ]in'!«)p|HMi-  the  pmenn 
of  other  tn^ith  ;  for  when  only  Tiir>i*  remain  in  the  jaw.  ihey  muse  be 
extracted.  A1»o.  they  must  be  n>movrd,  howevar  sound,  if  they  arc 
KHireeiinf  irritalioii  in.nnirc  piirtinliy  CDreml  with,  niui-vuii  mcmbranew 

Wry  Idnw- teeth,  nil housh  nol  nirion*, should  Imixirju-t'-d;  tnit  ttwtfa 
in  whieh  rarii.t>  or  alwcem  ran  be  pcrmilnently  mr«'i|  rank  as  flovml 
tM'th.  Ail  iiound  tiN'th  nnixt  bp  retained,  if  tbvfo  an-  miiir  than  fotir 
In  either  jiin-,  utilnwnnme  peniliar  circumstancai  justify  tlteir  removal. 
Cmc«  of  this  kind  are  so  varying  that  no  fixed  rule  can  b«  laid  duWR ; 

■  Kasoksr's  ftsssj  on  Artlflds)  TMlh,  |>p.  27.  28. 
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but  »  fi'w  aMM  tnfty  l>o  given  !n  IlluttraUoo  of  tlio  prim-iplM  that 
ahmilit  piidi'  lh<*  prartillniicr. 

lVi>.  ilir>H\  ur  fi^ur  niolnre  ulono  rotniiniRg  ehoiiM  bo  rcOiiiiitil.  apo- 
eiolly  if  th^y  hftve  oiitagonute,  Thoy  i)o  not  complioto  the  onstratv 
lj<Hi  iif  liiv  ))My«  or  inl<'rfcr<?  irilti  its  ti(ilit]r ;  but  tlier  fliouli)  not  be 
plmKiHtl,  i>in<«  tU^  wliole  woi^;lit  being  in  front  of  the  cliu))  briiigi  too 
miicli  Htnin  on  the  leelh.  Two,  three,  op  four  incisors  alone  reinain- 
iof'ciujnol  bvpxiru<.-te<l  except  by  rotfuest  of  the  patient;  for  althouuh 
fhayooini'lit'nte  the  oonatrncti'vii,  and  may  iotorfere  somewhat  with  the 
■trm;:lh  ari<l  lienitly  «f  the  work,  thej  mtty  Iw  too  raluahlo  to  ju!ttiiy 
tht^ir  lo^.  The  cus{M(U  must  be  retained,  if  eonnd,  not  displaccl,  and 
firev  fnmi  alveolar  alnorption,  nltliotigh  their  retention  may  greatly 
rt>uil>li<-at6  the  work. 

In  oH«  of  protnistOD  of  thti  lowvr  jair,  it  may  ho  adriKible  to 
cxtrwt  thtt  Ave  front  t«eth  in  «ither  jaw,  wherv  thOM  are  th«  solo 
jpin-r  ■>m'».  with  a  view  to  correct,  in  part,  thp  protrusion  of  the 
It'll  thin  eantiot  bo  done  wtthwir  fallcrt  oonsent  of  ihe  jiatieul ; 
tv^n  Ihrni  is  srarvely  stviiMhle  iinlcM  these  teeth  ar«  frail  in  t«xtiire, 
tr    £linr  po^ilion  aniounis  to  deformity. 

T  a  rU  i-il««  it  should  be  tlie  rule  never  to  nerlSee  a  pound  tooth  for 
Ih^    ;mr|»i*o  of  replaetng  an  nrlificia]  one,  nnlw*  the  benefit  uf  the 
ex  c?  hu)ie  Is  eo  undoubted  as  to  be  recognized  by  butb  {Mtieut  and 
■ralor. 

Whm  nrttfi'-ini  iwlh  nrc  to  be  secured  in  the  mouth  in  nny  other 
;ilian  by  jiivoting  upon  the  root*,  if  llic  patient  dcrires  hut  one 
',  ftifRi!i<-nt  time  nhould  elni>i«,  hofora  it«  tnitcttion,  for  the  comple* 
rnr  iliiwi'  rlmiigeN  in  thi>  alvixilar  ridge  that  follow  onmnion, 
tvioftra  newwuary  to  wait  from  eight  lo  fifteen  inorith!»,  nfti.-r  the 
■ival  »f  thn  niituntl  teeth,  for  the  completion  of  the«o  cnanges. 
'■^punlivcily  fen"  permng,  however,  are  willing  torciDainfbreolonga 
>**it!uiul  let'th;  nor,  on  oiany  accounts,  is  it  desirable  that  they 
*  qM.    In  ihifl  lone  interval  thft  lipH  Iom  nomewhat  their  natural  ex- 
^*i(iii,  and  the  uiid^r  jaw  forgets  it.t  natural  motion,  and  inclines  to 
^Jm.    Thn  artificial  piece  or  pleeen  foci  more  awkward  ami  uiinian* 
^"""'Wn  ihi.n  if  inserlird  ill  once;  they  nlxo  int'Tfi-rc  rmiri-  with  the 
'"^  *-  i-u!alii>n  and  niolionn  of  tliu  tongue,  which  have  become  arc  uslometl 
***     *liB  aWnei'  of  the  teeth. 

■Updnn  tlie  itioertion  of  arliRHal  piee«  may  become  adviwihie  v»>ry 

^^***i>  nlicr  exlraellun  —  the   inl<-r^-al  varying  from  hours  or  days  to 

^'^lnor  mnniha.     In  some  of  these  cil-wh  the  picoc  will  ha*'e  lo  he 

**niH(ill«Mi  nl  »hnri  intervaLi;  in  other  raxei  llio  picee,  bh  first  made, 

***«»liiinwi  til  bo  worn  for  many  yearn  wiih  much  comfort.     It  U  not 

lo  explaia  tlinw  diflhraDow.    Much  depcod*  upon  the  nature  of 
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tlie  mucous  and  suhrnucous  tisRUn,  wlietlicr  Imnl  or  k>1\;  miiI  bbeIi 
uho  upou  l)ie  iuanii«r  iu  which  the  alvtiolu-  riilge  choDgm  Itu; 
take  place  ra]>iilly,  auJ  witli  stij;lic  regard  tu  itic  AtApe  of  tbt  fUec, 
ill  which  cae«  tlie  palient  liaa  to  ine  uiucli  tact  in  rrtaiiiiiig  thvfiNi 
ill  place.  Or  it  may  take  place  slowly,  followiug,  lu  it  U  apt  BOtta* 
\em  to  do,  the  shape  of  the  ]ilate ;  iu  wbidi  caaw  it  may  be  «oni  vitb 
fioiuo  comfort,  or  even  wiilt  great  satLifiiotioD,  for  m  long  titn«^ 

A  pliii«  made  i mined iatdy  after  cxlmctioa  abouM  not  6t  Ih*  lilg* 
exactly;  but  nllowaiiL-c  ahoulJ  ho  nuule  for  tbo  rapid  alisofplwii  uf 
the  prominent  edgisi  of  the  uIvl-oIi.  Some  pntclitioncn  adriMth* 
autici|}ati»n  of  tliit  pruci'W  by  "  jianiig  dnnn  "  the  alveolar  nlg^ 
TIiIm  "  Iwld  surgery"  Una  itsA<h'Aiitagcs  and  its  advocates.  TbetiM^' 
lun  say  it  dov«  not  hurt  much  ;  but  the  tcetiiuoay  of  the  patitat,^'* 
this  point,  id  moro  trustworthy. 

Tlie  almost  universul  use  of  the  tenn  " leinporary,"  applied  la^^^ 
piwe  made  within  eix  mouth*  alter  extraction  of  tlic  iccth,  i*  mud^^ 
to  bo  rugrotted.  It  tiMnpti  the  deutlMt  to  a  tilovculy  stylo  of  lialf  aai^^ 
work,  good  enough,  iu  hia  iuiiiuintion,  for  what  U  to  soon  to  bo  repboel 
It  aUo  miden  the  puti<:tit  n^ui-taui  to  make  )MO|)«r  conpeoaatloa 
the  time  and  iik'ill  employed.  Both  fii'lingn  react,  until  it  TiU 
a  DOtoriouf  fuet  that  niu(!h  low-pricwl  work  piiMca  from  the  bands 
skil All  mechanician*  which  tbcy  would  ludiguaiitly  disown  as 
of  their  workmau«l>lp. 

Yet  they  are  spccimons  which  a  community  is  rieht  in  judging 
It  ia  unfortunate  for  dentitiry  that  so  many,  uEin}{  their  bat  efioi 
accomplish  poor  results.  But  it  u  infiuitely  roorv  damaging  to  its 
vhamcter,  that  a  skilled  operator  should,  under  any  prwtfxi,  penoU 
biin«df  til  be  fal^tetothe  trust  reposed  iu  hi«  profeibioual  cajmclty.  A 
chain  i«  jui|;i.i-<)  by  ita  weakeiit  liuk,  and  a  n'orkman'ii  rf[Hiia(>on  tares 
on  his  piiuntst  work.  Thin  Hiwtniugly  ImMb  vcnlict  inii  jutl  one,  bermtu* 
nece«»iry  to  koop  the  majority  of  men  lo  tiie  full  invaHire  uf  their 
ability. 

Lci  the  worl  be  done  a*  if  it  never  was  to  be  done  af;aiu.     M»uy 
circum»tancc«  may  prevent  tliv  ri-turniiftliepalirnt:  it  alan  fV*«|tieaLly 
happens  that  no  necoMity  is  felt.  <»pvi'ia)ly  if  prupprly  doue,  for 
renewal  of  the  piece.    If  tlie  pnticut  undunlands  that  the  uocmMiy 
renewal  is  not  in  the  work  ilM^lf,  hut  arises  from  unavi)iduhle 
ill  llic  moulh,  there  will   be  no  difficulty  about  proper  cuiu{i 
But  if  the  absurd  practice  uf  balf  price  at  one  lime  for  what 
full  price  at  aimlher  must  be  maintained,  then,  by  all  means, 
second  pim-u  In:  the  half-paid  one. 

The  point.  h<iwever,  involrea  far  higher  questions  than  the  one  of 
fees.    if*>  dvuliM  who  properly  respects  hiinielf  or  bis  prgfiMsion,  will. 
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nther  od  the  score  of  ioeufficient  pay  or  temporary  use,  permit  himself 
to  issue  two  grades  of  work.  Like  Fbaraob's  lean  kiue,  the  low  grade 
will,  slowly  perhaps,  but  iaevitably  destroy  the  high  grade.  Tbe  ouly 
saA  rule  is  "excelsior  "  in  every  case. 


CHAPTER  V. 


PBEPABATION   OP    A  NATUBAL  ROOT  AND  ATTACHMENT  OF  AN 
ARTIFICIAL  CROWN. 

PREVIOUS  to  tbe  preparation  of  a  natural  root  for  the  reception 
of  an  artificial  crown,  the  remaining  teeth  and  gums,  if  diseased, 
should  be  restored  to  health.  This  done,  such  portion  of  tbe  crown, 
as  may  not  hare  been  previously  destroyed  by  caries,  should  be  re- 
moved. 

The  usual  method  of  perfonniug  this  part  of  the  operation,  when 
much  of  the  crown  remains,  consists  in  cutting  the  tootb  about  three- 
fourths  oS,  with  a  file  or  very  fine  saw  (Fig.  189),  and  then  removing 
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it  with  apair  of  excising  forceps.  But  the  forceps  should  not  be  applied 
until  tbe  tootb  has  been  cut  with  a  file  on  every  side,  nearly  to  tbe 
pulp-cavity,  and  even  then  great  care  is  necessary  to  prevent  jarring, 
or  otherwise  injuring  the  root.  When  ton  large  a  portion  of  tbe  crown 
is  clipped  off  suddenly  with  excising  forc(?ps,  the  concussion  is  often  so 
great  as  to  excite  inflammation  in  the  socket  of  the  tooth,  and  some- 
times to  fracture  tbe  rooL 

When  excising  forceps  are  used  in  this  way,  they  should  be  strong, 
ao  as  not  to  spring  under  tbe  pressure  of  the  band,  with  cutting  edges 
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about  an  eighth  of  an  inch  wide  (Fig.  190).     But  we  should  prefer, 
where  a  large  part  of  tbe  crown  la  lefl,  to  remove  it  entirely  with  tbe 
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fiiMt  mv  nr  Hoptirntiti^'  file.  ^^*hrTO  tlin«  I«  only  a  juggti  rmnu)  *t 
Uio  QTOwn  left,  it  nhoiitd  be  gnulually  cut  aitay  hy  a  pair  of  oonif 
fontpt  iiiiido  lu  light  ■«  ptwMblo,  with  a  )<|>ring  bvlwn-n  the  tbd« 
of  the  hanillo  to  kt'i>|>  then]  apnrl.  I'he  ciifiing  edgw  majr  b«  thtiid 
as  in  the  nnJinary  exrwing  ror(.-ops  (Fig.  IW),  or  somewhat  lib  tb* 
beak«  of  Purmly'ii  duck-bill  root  forceps,  lepnseatcd  in 
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Atttrr  the  removfll  of  the  rcnminitif;  portion  of  the  erovm,  Hm  tnm, 
EfMil]  .ilivi',  should  ba  i mm cd Intel y  dustniml,  hy  introduriii^  a  litnt 
or  iiiit>-ni;icrcil  sloet  virf,or  eome  other  Binall.diarp-pointcd  iustrummt, 
up  to  the  pxtremlty  of  the  niot.  by  giving  it,  at  the  ume  liiue,  a  tiuirk 
rotary  niolioii.  It  Is  im|ii)r1nnt  thai  thi>  inKlTumeol  a»ed  fur  thij!  (lar- 
pote  should  be  soft  and  yicliliug,  otherwiae  atiy  sudden  ruoitno  of  the 
patient  iniKht  break  it  off  in  the  tooth.  Its  extremity  tdiould  ul*o  bo 
barbed  or  bent  »a  nn  Ui  entntigb'  aad  drug  out  tho  OTve  whim  wttlt- 
drawo.  A>me  ret-ommimd  <lMtroyiDg  the  tirrve  by  iho  intm<lnc:iioQ 
of  a  but  wine  iDto>tliv  canal  of  the  root,  but  a«  this  is  very  liable  to 
produce  irritation  in  tlit-  Humiuiiding  tteaei,  tlic  oth«r  method  is  pre- 
fci'uljle. 

Tlie  nerre  having  been  destroyed,  the  remainder  of  the  operation 
will  be  painless,  Tlie  rr»ot  may  now  be  filed  ofl^.  a  tittle  alKive  the  frea 
edge  of  the  gum,  with  an  oval  or  half-round  file,  Tlie  fil^  iilioidd  b« 
aew  and  eharp  »o  as  to  eiit  rapidly,  liul  not  too  coarse,  le#l  it  Jar  tba 
root  to  mueh.  It  must  be  kept  eold  and  clean  by  fre<ioenlly  dipping 
In  water.  Tlie  c^cpoxcd  exlrumity  of  tlie  root,  aflcr  having  been  thu 
fil<?d,  should  present  a  slightly  arched  npiniitance,  corresponding  with 
the  fwtooncd  shape  of  the  niilcrior  niurgin  nf  ihe  gum. 

After  having  rompletod  thin  pari,  of  the  oiteration,  the  natural  catui 
in  the  root  should  be  Nitghllr  enlarged  irilb  a  burr-drill,  or  a  hmadi 
prepared  for  tic  piirp<i«c  A  ulightly  projceting  point  on  the  end  of  the 
drill  will  uervc  hy  entering  thv  citnnl  to  guide  the  instrunieiit,  which 
must  bi;  hdd  steadily  in  one  direction.  The  caiiul  tlius  formnl  ia 
the  root  for  the  pivot  should  never  excec)  the  nxteeolh  part  of  n 
inch  or  a  line  in  diameter,  and  ■  quarter  or  three-eighths  of  an  inch  lo 
tengtlt. 

If  from  any  peculiar  constitutional  Eusoeplibility  there  i*  lemMQ  to 
apprehend  inflammation  of  the  alveolo-dcntal  meoibiano,  the  iiuertiM 
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of  the  tooth  may  be  delayed  a  few  days  for  the  Bubaidence  of  any  irri- 
tation which  may  have  been  occaaioned  by  the  preparation  of  the  root. 
It  will  be  prudent  to  do  thia  in  all  ca»»,  although  it  rarely  happens 
that  the  operation  is  followed  by  any  unpleasant  efiects,  unle^  the  root 
has  previously  loat  its  vitality  by  the  s{)ontaneouB  disorj^ttuizutioii  of 
the  nervous  pulp.  In  thia  case,  au  outlet  is  sometimes  made  by  cutting 
a  groove  on  the  side  of  the  pivot,  or  in  some  other  way,  for  the  escape 
of  any  matter  which  may  form  at  the  apex  of  the  root ;  but  it  is  far 
better  in  such  cases  to  extract  the  root,  unless  the  discharge  can  be  per- 
manently arrested.  Dr.  Maynard  believes  that  the  irritatiuu  in  most 
cases  arises  from  an  accumulation  of  acrid  matter  in  the  upper  part  of 
tlie  root;  by  removing  which,  and  by  filling  the  natural  canut  ubove 
the  terminus  of  the  pivot,  up  to  the  extremity,  it  may  generally  be 
prevented.  This  should  always  be  done  before  deciding  to  extract  the 
root. 

After  having  prepared  the  root,  an  artificial  crown,  of  the  right 
ehape,  color,  and  size,  is  accurately  fitted  to  it.  It  should  touch  every 
part  of  the  filed  extremity  of  the  root,  and  be  made  to  rest  firmly  ujwn 
it,  to  give  security  of  support,  and  to  exclude  food  and  other  sulnitancea 
which  by  their  decay  will  give  rise  to  unpleasant  odors.  Care  must 
also  be  used  to  have  the  tooth  placed  in  exact  line  with  the  other  teeth, 
Dot  inclining  unnaturally  to  either  side,  and  not  so  long  as  to  touch 
the  lower  teeth  when  the  mouth  is  closed.  To  fit  the  crown  accurately 
is  often  a  tedious  process,  and  wearies  the  patient.  To  avoid  this,  an 
impression  of  the  space  may  be  taken,  and  the  crown  adapted  to  the 
model,  which  should  be  hardened  by  vurni.ih  or  soluble  glam. 

The  canal  in  the  root,  and  that  in  tlic  artificial  crown,  should  be 
directly  opposite  to  each  other.  When  the  crown  of  a  natural  tooth 
b  used,  it  can  be  adapted  to  the  root  by  the  u^e  of  the  file;  the  proper 
place  for  the  pivot  is  indicated  by  the  pulp-cavity,  hut  in  porcelain 
teeth  the  hole  is  not  always  in  the  centre.  p,„_  102. 

In  selecting  a  suitable  artificial  pivot 
tooth.it  is  often  difficult  to  find  the  several 
conditions  of  length,  width,  color,  and  po- 
sition of  pivot-hole  just  as  required.  The 
last  two  cannot  be  changed,  but  the  first 
two  may  often  be  modified  by  the  mrun- 
dum  wheel.  If  the  color  cauiiot  be  ex- 
actly matched,  it  is  perhaps  better  to 
select  one  a  shade  darker  rather  than 
lighter. 

For  grinding  the  edge,  sides,  or  haae 
of  the  tooth,  any  of  the  hand-lathes  in 
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me  will  Miswer  vtiry  w^ll.  Pig.  192  rvpreMats  one  whcT«  th«  wbe«l, 
<'ilhcr  of  flonv  or  coruii<luiu,  revolves  in  a  vp«»el  contsicing  water. 
Fii^  IDS  and  194  repre^nt  very  conveuieal  aiid  u£«fut  furtus  of  tbo 
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hnnd-luUie.  The  foot-latli«,  elsewhere  dc«crib»l,  is  bent  »u{t«d  for  th* 
Inboratory ;  but,  for  such  griiidiiig  and  Rttiiig  of  lc«th  M  must  be  doot 
at  the  operatiug  cbuir,  a  hand-IuUa>  will  be  found  very  couvcnient. 
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Hie  nrtificiiil  croirn  may  be  secui«d  to  tbe  root  by  means  of  a  pivot 
made  nf  wood  »r  tnclul ;  w)i<:n  thv  latter  \a  eniplnycil,  ftold  or  jilntina 
is  to  bt'  prcfi-rrud,  iiiiismiii-!i  w  nilvi^r  ur  itny  Iuimt  inf'tul  U  Itnlilc  (o  be 
oxidi^s!  \ty  the  fluid*  of  th<.^  mouib.  If  hoihI  i:t  ii«c«l,  it  ^bould  be  of 
the  be«t  quality  of  well-HMkioiMH]  yoiing  while  hivkury,  m  tlii«  poaeema 
greater  xln-Tigi))  and  i-Ia.->li(.'ity  thau  any  other  (bat  mi  bo  prudumsl  in 
tht*  rmmlry.  AOor  l>cing  niluccd  nearly  b>  the  aise  of  die  canal  in 
the  Hrtifi<'ial  Imrth,  il  «li<itild  Im!  forctMl  throtif;h  a  nmootfa  hole,  of  th* 
jiropcr  fw,  in  a  piece  of  ivory,  hone,  »t«l,  or  wime  other  bard  »ub- 
etnnr«,  for  the  purport;  of  (i»npr*wing  its  fibre*  im  clmely  together  aa 
pmeible.  Thus  [ircparcd,  onp  cnil  it  forecd  into  the  cavity  in  the  arti- 
ficial crown,  nud  the  projrcting  part  cut  olT  about  a  quarter  or  tliree- 
eighths  of  an  inch  fmm  tla-  touth,  according  to  t]ic  depth  of  the  canaL 
If  the  c«aaia  jn  crown  and  rout  arc  equal  in  eizo,  the  pivot  is  r«ady  to 
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be  pressed  into  place,  which  should  be  done  with  the  thumb  and  forfr 
finger,  if  the  pivot  is  made  of  compressed  wood.  But  if  the  canala 
difl^  in  size,  the  wood  must  be  compressed  to  the  size  of  the  larger, 
and  tbeo  trimmed  down  to  fit  the  smaller.  The  end  thus  trimmed 
should  require  more  force  for  it«  introductioD,  since  the  compressed 
wood  swells  most  from  moisture.  The  part  of  the  pivot  going  into  the 
root,  if  made  of  compressed  wood,  should  never  be  so  large  as  to  require 
anyother  pressure  than  that  which  can  be  applied  with  the  thumb  and 
fiirefinger,  aa  the  swelling  of  the  wood  will  soon  render  it  sufficiently 
tight  to  hold  it  firmly  in  its  place,  and  if  too  tight,  the  subsequent  swelling 
will  split  the  root.  The  practice  of  driving  a  pivot  up  with  a  hammer, 
or  by  very  strong  pressure,  as  is  of^n  done,  is  a  bad  one.  It  is  apt  to 
cause  inflammation  and  suppuration  of  the  soft  tissues  about  the  apex 
of  the  root.  The  utmost  force  admissible,  and  this  only  in  the  case  of 
nacumpressed  pivot-wood,  is  somewhat  more  than  can  be  made  with 
the  thumb  and  finger,  applied  by  means  of  a  small  pine  stick,  notched 
at  the  end  to  receive  the  cutting  edge  of  the  tooth. 

It  is  important  that  the  pivot  should  exactly  equal  the  depth  of  the 
canal.     If  too  long,  the  crown  will  not  go  up  to  its  place ;  if  too  short, 
there  will  be  either  an  unuecessary  weakening  of  the      „     „. 
root  or  the  crown  will  be  insecure.    A  small  piece  of 
smooth  wire  or  knitting-needle,  with  a  sliding  collar  of 
wood  or  gutta-percha,  forms  a  simple  instrument  lor 
measuring  the  depth  of  the  canal  in  the  root.    Fig.  196 
represents  a  convenient  gauge  for  this  purpose.    A  porcelain  tooth 
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with  a  wooden  pivot  presents,  before  insertion,  the  appearance  repre- 
sented in  Fig.  195. 

It  8ometime^  becomes  necessary  to  remove  the  artificial  crown,  and 
in  doing  this  the  pivot  often  remains  in  the  root.  For  the  extraction 
of  this,  the  forceps  represented  in  Fig.  197,  inventeil  by  Dr.  W.  H, 
fUIiott,  will  be  found  very  useful.  With  this  instrument  the  pivot 
may  be  removed  from  the  root  without  jarring  it  in  the  lca.st,  or  ex- 
erCiug  any  extractive  force  upon  it.  The  manner  of  applying  and 
using  the  instrument  will  be  readily  understood  by  examining  the 
drawing. 

When  a  metallic  pivot  is  used,  the  end  going  into  the  artificial 
crown  may  be  fastened  in  either  of  the  following  ways.  First,  by 
catting  a  screw  on  it,  either  with  a  file  or  passing  it  through  a  screw 
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plate;  Uie  cavity  in  the  crown  should  ucxl  bo  filled  whb  tmita 
tulw,  itod  tliv  i^vot  then  wTCwod  iuto  il ;  or  tlic  plrot  vnj  b  fint 
ocruwtil  iiitn  n  ouutll  block  uf  |>ivot  wood,  nnd  tlie  wood  tlica  trinuwl 
to  lit  llic  crowu.    Second,  by  filling  the  pivot-bolo  wilh  pulnrjoi 
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bonx,  mointi.-iicd  with  water,  intorting  the  end  of  the  pivot  into  il, 

which  slioiili)  Im;  Urg*!  enough  to  fill  the  cavilT.  ]>I»ciDg  sovt-nil  iidbU 

]riecee  of  eoldt-r  itrotind  it>  und  fusti);  th«ffl  with  tiie  btov-pi)i«.     The 

solder,  adHptiiiK  itscir,  when  in  a  elato  of  (iuioo,  to  the  rougli  walli  of 

the  cavity  in  the  crown  of  the  tooth,  will  prcreut  (he  pivot  from  loue- 

ening  or  coming  out.    The  projecting  port  of  the  pivot  ehould  be  about 

half  an  inch  in  length.     By  some  it  is  made  s(|uare  ontt  pointed,  as  in 

the  fiirure ;  but  tho  best  form  \a  n  polished  cylinder.    The  ]nlt«r  resistt 

more  firmly  any  downward  traction;  while  tlie  curve  of  the  fac^  of  the 

root  will  ]>ri^v«iit  the  pivot  turning  on  iiA  nxi«.   The  cavity  in  tlii^  root, 

which  nxiuinst  to  be  deeper  for  n  metallic  lluut  fora  wnud  pivot,  thould 

Fto  1S9.  ^  '■'!'''■)  *''''t'>  wood,  hnving  »  >mnll  hole  tbro<i};h  tho  oontiv. 

I  — —    Into  thiii,  the  end  of  tho  pivot  i«  introdueod  mid  fbrmi  up, 

I  Vj    until  the  looth  and  root  oomo  firmly  together.    Tlir  appear* 

I    Y   ance  of  a  porcelain  tooth  prepared  with  n  metallic  pivot, 

■  for  insertion  in  ihia  miiuner,  is  shown  io  Pi^  108. 
Rut  when  a  [iictallic  pivot  iit  tiHed,  a  plate  tooth  b  pnftrable  Io  ona 
mule  expressly  fur  pivoting.  The  mann«r  of  atUuhing  a  pivot  to  the 
form<ir  lit  as  follows:  tlie  KH>t  U  firat  piv]«T«d,  after  whi^-h  an  in- 
pnedon  is  talceii ;  from  thla  a  pliL*tor  model  la  mode,  aiid  from  the 
latler  metallio  dies.    Thia  done,  •  piece  of  gold  plate,  large  omubIi 
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to  florer  the  root,  should  be  swaged  up  between  the  diee,  a,  plate  tooth 

of  the  proper  Bue,  shape,  and  color  is  then  fitted  to  the  root,  backed 

vith  gold,  and  soldered  to  the  plate.    To  the  upper 

orGonvez  surface  of  this  last,  and  immediately  be-        ^"'-  ^^' 

Death  the  canal  in  the  root,  a  gold  pivot  is  attached. 

The  position  and  direction  of  this  pivot  is  thus  secured. 

Preae  the  plate,  covered  vith  a  very  thin  film  of  wax, 

•gaiDst  the  root ;  at  the  point  opposite  the  canal,  thus 

marked  on  the  plate,  drill  a  hale ;  through  this  pass 

a  gold  pivot  into  the  canal ;  press  softened  sealiog-was  around  the  part 

of  the  pivot  (made  purposely  too  long)  below  the  plate,  and  reniovf 

the  fixture  from  the  mouth.    Invest  the  upper  part  of  the  pin  and 

[date  in  plaster  (keeping  it,  by  means  of  a  minute  collar  of  wax,  out 

of  the  hole  through  which  the  pin  passes),  remove  the  sealing-wax, 

cut  off  the  pin  even  with  the  plate  and  solder.    A  front  and  side  view 

of  a  tooth  thus  prepared  is  shown  in  Fig.  199. 

A  pivot,  consisting  of  gold  encased  in  a  thin  layer  of  wood,  con* 
tdtutes  about  as  secure  a  means  of  attachment  as  can  be  employed. 
It  is  prepared  in  the  following  manner.  The  gold  is  first  made  into 
wire  of  proper  size,  and  passed  through  a  screw-plate ;  a  hole  is  then 
drilled  lengthwise  into  a  piece  of  well-seasoned  hickory,  as  far  as  required 
for  the  length  of  the  pivot,  and  a  tiiread  cut  with  tlie  corresponding  screw- 
tap;  into  this  the  wire  is  screwed,  and  then  cut  off  close  to  the  wood, 
which  is  reduced  with  a  file  or  knife  nearly  to  the  size  of  the  orifice  in 
the  artificial  crown,  and  then  cnudcnscd  by  passing  through  a  pivot 
draw-plate.  Subsequent  mantpulatinuH  arc  the  same  us  given  fur  the 
umple  wooden  pivot ;  from  which  it  differs  in  being  stronger,  also  in 
permitting  a  slight  bend  in  the  pivot  in  case  the  canals  in  root  and 
crown  are  not  in  precisely  the  same  direction.  The  wood  prevents  the 
gold  from  enlarging  the  cavity  of  the  root,  or  from  being  worn  hy 
friction  in  the  pivo^hoie  of  the  artificial  tooth ;  and  at  the  same  time, 
by  the  swelling  of  this  encasement,  the  pivot  is  firmly  retained  in 
both. 

There  is  some  diversity  of  opinion  with  regard  to  the  beat  kind  of 
pivot  Some  prefer  wood,  others  mctnl.  Dr.  Fitch,  on  this  subject, 
observes:  "The  metallic  pivots  are  far  better  thau  any  other;  their 
only  objection  is,  that  they  are  apt  to  wear  the  tooth  that  is  place<l 
upon  them,  and  the  stump  in  which  they  are  inserted.  So  much  so  do 
they  have  this  effect  that  we  are  induced  to  use  pivots  of  wood.  Thi:! 
lost  has  the  advantage,  if  perfectly  seasoned,  of  swelling  in  the  stump 
by  the  moisture  which  they  absorb,  and,  in  this  way,  becoming  very 
firm.  The  advantages  and  disadvantages  of  the  two  kinds  are,  per- 
haps, nearly  balanced." 
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To  the  uM  of  wood,  Dr.  Koeckor  la  decidedly  opposed.  *'  Tlio  pivola 
fihoiiTil  liii  miwlc  only  of  fiue  gold  or  platina ;  every  other  meUl,  en'iJi 
U*  tiniw,  ropper,  ^Ilrer,  and  cwen  inferior  pold,  are  Lighly  objectHmabV^ 
being  iDon.-  or  lc«ti  lialile  to  eorroile,  and  thus  become  injurioiu  to  other 
t«ith  atid  the  {Tciicriil  health.  Thi-re  I*,  Iioweyer,  a  practice  vbieb  in 
*till  more  improper,  namely,  tin?  iiw  of  pivola  made  of  wood ;  tbcM 
pirota  expand  considerably  after  insertion,  from  the  moiHtiirv  of  ijie 
mouth,  aud  eonsequeully  remain  perfectly  firm  in  the  roole  for  Mvoral 
yean,  wliich  deceives  not  only  lie  patient  hut  tbo  dcntiit  nloo,  ftnd 
tnddoea  them  to  consider  the  case  very  «i«ceMfu),  until  they  at  tart 
find  that  the  root  is  either  split  by  the  aweUing  of  the  pivot,  or  nearly 
destroyed  by  the  rapid  decay  of  the  wood  in  the  cavity,  which,  by  iu 
chemi'ttl  and  mechanical  irritiitlon,  is  very  apt  to  produce  serious 
inilamniation,  and  other  atfcctionx  of  the  gums  and  wx'ketii;  by  no 
meunM  the  Iciut  objection  is  the  (limgrceablo  breath  whieh  tauA  bo  an 
unavoidable  eontroiniUint  of  this  praotloe.  I  have  made  it  a  univonal 
rule  to  Insert  the  tooth  in  such  a  manner  that  the  patient  shall  be 
able,  after  receiving  the  nocoseary  instruction*,  to  remove  it  and  iv 
place  it  nt  pleasure;  for  this  purpose  I  have  found  it  best  and  most 
effectual  to  wind  a  little  cotton  round  the  pivot,  which  should  be 
somewhat  roughened  previou§ly  to  its  insertion  into  the  fang," 

I'he  description  here  ;*ivcn  of  tlie  effects  supposed  to  be  |)roduced 
by  a  w<ood  pivot  is  exaggerated.  If  properly  made  of  good  womI,  H 
is  no  more  liable  to  produce  irriialion,  and  to  allitct  the  breath,  than 
one  made  of  gold  or  any  other  iiielal,  and  wrapped  in  cotton.  The 
fact  that  wooden  pivots  remain  firmly  in  l]i«  routti  for  several  years 
onght  rnlher  to  be  cani>idere<I  as  a  recommendation  than  nn  objeetinn, 
and  would  go  far  toward  dctcrniinirig  our  preference  in  their  favor. 
The  frequent  rnnova!  nml  rcplncenicnt  of  a  pivoted  tooth  greatly 
tends  to  hasten  t]i«  destruction  of  the  root  and  to  irritate  mirrounding 
parts,  and  prevents  the  possibility  of  having  a  firmly-fltting  crown. 
In  fact,  we  are  disposed  to  rcgnrd  the  wooden  pivot,  either  simple  iir 
stiffened  by  a  gold  wire,  as  much  tlio  begL  for  a  tound  root  normally 
placed  in  the  alveolus. 

Ah  a  general  rule,  nnt  more  ttinn  two  roots  xhoiild  be  prqwred  at 
one  sitting,  though  sometimes  four  or  ev<!n  six  may  be  prepared  wilb- 
•oul  incurring  any  risk.  When  a  tooth  is  ntlachod  by  any  of  the 
ordinary  inoden  nf  pivoting,  the  walls  of  the  canal  in  the  root  are,  of 
neceK'ity,  px]>iwwl  to  the  action  of  the  fluids  of  the  mouth,  and.  conse- 
qnently,  are  gradually  nuftened  and  broken  dovm ;  so  that,  in  the 
ciounH!  of  n  few  year*,  a  lar;ger  pivot  will  be  required,  and  this.  tO(^ 
will  have  to  be  again  replaced  with  one  still  larger,  until,  finally,  the 
root  ia  destroyed.    This  destructive  process  proceeits  more  rapidly  in 
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sme  Gua  Uimi  in  otiwn,  anconltngly  aa  the  root  is  hRrd  or  soft,  and 
n  [Ytionx  of  till!  mouth  are  in  a  bealiliy  or  vitiatfid  ooadition. 

1 1  ;  I*  i»n'*fiiU;iI  hy  intnxliicing  a  golil  crliinii-r  fiir  tlu!  rweption 

of  th«  (UTot.  Thin  prvrtocts  tbo  walU  of  Ihe  cnitiil  iigiiiittt  tbo  actioa 
uf  t?otTMiT«  af^iitti.  Hill)  a  roDt  thiu  pr^Mirrd  will  nujijairt  nn  snificial 
crown  more  lliau  twio-  aa  long  iw  when  prepared  iii  llIt^  onliiinn-  nay. 
Th«  Qpcntioii,  however,  is  mure  Uxlioiu  and  cxpi-nvivc,  and  only  the 
Iftrfcer  niots  will  perniil  the  enlarged  nte  of  canal  required. 

jfot  the  prt-jwrulion  of  a  tooih  in  thb  manner,  Uie  following  is  the 
luotlvidiif  pr<H.-ei)ure  :  I-lrsi,  the  crown  of  the  natural  tooth  u  removed, 
Lho  ziervf,  if  alive,  dv»troyed,  and  the  canal  in  Uie  root  enlarged  as 
before  dlm;t«it.  8i;c<iiidly,  a  acrew-tAp  is  intnHlu<K.>d  for  the  jturpoM 
of  otiiiiiig  n  ftcrcw  ou  iu  inner  walU.    Thirdly,  a  mm-a ponding  Mrew- 

»Mirc.-4iii  ia  tut  on  a  piece  of  hollow  gold  win.',  during  which  proocn  the 
Eulcl  tulw  is  elippi;d  oviT  a  vtcct  muiidril  to  prcvenl  oomprcMlon.  Tliia 
cJotie,  it  mny  In'  wrrwrd  into  (hw  rixjt  nbout  a  i)Hnrt«'r  of  an  in<'h  ;  tbt 
niaa.(iclii|  iti  ihro  withdrawn,  an<i  tlio  loww  or  protruding  vjclixini^ 
d  rf?,^M(l  off,  e\-«a  with  tlie  root,  with  a  very  fine  file.  Fourllily,  an  arti- 
"*-'i»al  ((iirth  is  ttoWled,  of  the  rijjhi  siie,  shajw,  and  color,  and  fitted  to 
ttho  f,^ji .  alUr  wliidh  a  giilii  pivot  is  fixed  in  it  in  the  nrnnuer  before 
*''^^<^  riU'-l,  corn»i)ondiiig  in  n'tw  ami  length  to  the  gold  luhe  in  the  root. 
*^*^'Vlag  procveded  tliu»  fur,  tbo  uporatiun  is  completed  hy  applying 
tho    t^Mth  to  tlM  root,  but  liulv  prKMun  being  r^iuiriMl  to  force  up  the 

1*li«  Btabililr  of  a  tooth  #«ciired  in  thU  maimer,  if  the  pivot  be  of 

***    proper  ehe,  is  aa  |?renl  wlien  first  inwrted  aa  one  prepared  by  any 

*     <-1ie  other  metliiMU,  and  it  may  be  removed,  cleanaed,  and  rej>laced 

'^     tS\y^  plmunire  of  the  |iatient.     But  metal  agaiuiit  raetid  inevitably 

f     '"'n.rn,  and  raptdly  «o,  if  removed  IVom  Itmi'  to  tintc.     Heiici!  many 

'•*'"*=  ^Vt  the  wooden  pivot,  with  a  wire  rnn  through  ila  ceiiire.  WHh-d  the 

'''**^1  In  nf  ihc  cnnal  ar«  so  mnt-h  enlarges!  hy  dwriiy  no  to  have  formed  a 

^^'»»  i^-iil  ihajied  nivity  in  the  lower  extremity  of  tho  rout,  iho  upper  end 

V''^*  y  »r  the  cylindrical  screw  will  take  effect.     In  this  case,  the  spaco 

""^t-Wfi-n  the  lowtr  extr«niily  and  the  walls  of  the  root  must  be  llioi^ 

**^'  ;!lr<I  with  gold  before  the  wire  on  the  inside  is  withdrawn:  after 

^'' '     ■      [  la  tube  an<l  estnidinc  portions  of  the  gold  are  Bled  o(F  even 

'"M-h  tbo  root,  and  polishei),  before  the  ariificiol  tooth  U  applied. 

Tlir  hollow  wire  is  nia'le  by  p*rlly  folding  a  narrow,  «veidy-cut  strip 
**'  K'lld  around  a  steel  manilril,  (a  kniiliog-needlc  nrnkw  an  excellent 
**^>)aiid  ]i«s<iing  through  a  draw-plate;  withdraw  iho  mandril  and 
*°ld<'r  the  seam ;  then  replace  tbe  mandril,  and  complete  the  drawiug 
""(■•I  lliu  prnper  thickn«M  is  given.  If  too  (bin,  it  will  not  hold  the 
^•^v'liirwd ;  if  too  thick,  it  will  either  make  the  canal  too  uniall  or 
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reqtiiro  too  large  an  opening  in  the  rooL  Hollow  wira  mxy  be  |>n>- 
cored  ol'thc  pro(ier  meu  nt  \w«  expense  of  time  «ii<l  tiii:>nry  tban  it  can 
be  PMide  1>y  »  dniitist.  U  U  knowp  by  jcwdU-r*  iv  joint  leiV*-,  beR«a«« 
nsod  for  tlic  liiiigi^s  of  brvi»t-pin]t,  etc. ;  but  fuvfa  wire  is  rmrvly  uver 
twelre  ctiniu  fiiiu. 

It  somf^inws  happens  that  the  natural  root,  instead  of  occupyiof;  its 
prwper  poeitioD  in  the  jaw,  runs  verj'  obliiitiely ;  so  tlial  if  ihe  pivot  ooil- 
nci-tiii^  Ihe  arlificial  tooth  to  it  be  straigbt,  the  lalter  will  either  over- 
btp  tlie  adjoining  teeth  or  else  project  oulwanl  or  inward.  Tu  obviate 
this,  an  angle  should  be  given  to  the  pivot,  imm«t]iately  at  the  point 
«f  junction  between  Ihe  bji}tli  an<l  root.  If  thi«  obliijuily  t»«  Hllghl,  (he 
wooiImi  pivot,  »liRi.'iic<i  with  wire,  can  tsm\y  he  bent  to  suit ;  but  id 
nuxw  of  greater  obliipiily,  a  wliJ  gold  pin  will  bn  n-ijiiiriil. 

SontcauMaroRK't  irith  presenting  it  still  more  formidable  difficulty j 
as,  fur  example,  when  the  root  is  situated  behind  the  circle  of  tbc  other 
teeth.  In  a  case  of  this  sort,  a  difibrent  kind  of  tooth  and  an  entirelf 
diflbrent  courae  of  prot^edute  li  neceoiary.  After  having  pntpareti  the 
toot,  an  imprewion  of  the  parts  in  taken  in  wax,  from  nliieli  a  p)a>- 
ter  nMidel  is  obtained,  and  Crom  tbi~i  two  metallic  dies.  With  these  » 
gold  plate  is  to  be  swagc<l,  extending  haeltn-nrd  so  as  to  cover  the  root, 
and  forward  to  form  a  line  witli  the  outer  circle  of  the  teeth.  To  the 
poMerior  part  of  the  plate  covering  the  root,  and  directly  beneath  the 
cttvity  in  it,  a  gold  pivot,  about  tlueeniightbs  of  an  inch  long,  it  sol- 
dt^reJ,  Bud  to  tlie  anterior  jmrt  of  it  a  plate  tooth  of  the  right  WM, 
shajM!,  and  ohiidn  in  uliaclied.  A  piece  of  hollow 
wood,  or  n  hollow  gold  screw  iw  befonr  described,  it 
DOW  iDtroduc<>d  into  the  root,  luid  into  this  the  gold 
pivot  i»  inserted.  A  right  superior  ecutral  incisor, 
mounted  on  a  plnlc  wiih  u  pivot,  for  insertion  in 
Ihe  manner  hero  described,  is  repruaenled  in  Figs. 
200  and  201. 

A  nii-thud  of  inserting  nn  iirlifioial  tooth  on  a  metallic  piTot  ia  de- 
scribed by  the  late  Dr.  Jumi-s  B.  Ileun,  ia  VoL  111.,  1869-70,  of  the 
American  Journal  of  Denial  Seicocc.  *'  Having  filed  w  aawed  off 
the  remaining  poriiona  of  tho  crown,  the  exjioMid  surface  of  the  rmil 
ie  BOMOthly  filed  to  within  one-half  or  one-fourth  gf  u  line  below  iim 
margin  of  the  gum,  giving  it  a  slight  concave  appmnmee,  mo  as  to 
ftcconimodntc  the  neck  of  the  plate  tooth  which  is  to  reft  against  iu 
it  is  well  at  thix  stage  of  the  operation  to  stop  the  canal  looecdy  with 
a  pellet  of  cotton  or  flo«<  »ilk  saturated  with  spirits  nf  camphor,  aatl 
to  dismiss  tbo  patient  for  two  or  three  days.  If  no  inflammation  be 
preaenl.  the  canal  may  then  be  cleaned  out  and  carefully  filled  with 
gold  foil  from  the  apex  to  within  four  or  five  linea  of  the  oriftce. 
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"Xliereiiuilaing  portion  of  tl)D  canal  iii>tfil)c<l»lioul(l  m^w  be  cdIbt)^ 

to  sbcnit  oDO  linn  in  iliamvUT,  if  Iho  nxc  of  the  root  will  admit  of  il^ 

down  U>  (h*  gulil  filling,  malciag  th«  bottom  idiooUi  and  nuliil  and  tb« 

aide*  parallDl.    Tiw  oriSoe,  to  the  depth  of  oou-ly  a  tine,  i«  a^n 

Bniar)(i<il  witk  a  InirMlrill  to  nl>oiit  Ivo  Unci  in  dinmctor.  and  a  »ma11 

^rotivv  or  unili-rntt  in  fonnvA  around  tlio  margin  for  ihi:  r<.-Ivtitit>ii  wf 

thn  grnid  lillinK  9iibse<)ueDtl]r  to  be  introdaced  around  tli«  tubo, 

J^        "  Hallow  ^Id.  jeweilcr'a  o'ire,  or  Biraple  ^M  Uibee  modo  of  gold  ptate^ 

B  may  be  rmploycl.     If  tha  latter  is  cboaen,  it  ia  fonued  by  bending  a 

pii^oe  of  onliniirjr  ^)d  plate  anmud  a  wire,  so  as  to  form  a  cjliuder 

^■QtHcrktitljr  Inr^  to  fit  titK  smaller  ]Miriii,iu  of  the  canal  prepani]  for 

Hit  :    tlun  luiliUr  wicli  tbe  fin««t  )^Id  «iildor.     A  piec«  of  the  tuU*  half 

Hnn   iiiHi  in  IcugUi  nhouM  tic  ct^nivnti-J  with  tbclinc  into  a  holt^  bored 

P  thrf:kU|h  u  pii;c«  of  w<H>d  hidf  nn  imh  in  tliicknow,  to  wrvc  forn  ban- 

41o  ;    Uk  inUtrior  u  tht^n  carefully  dnssett)  out  with  a  jeweller's  broacb 

whit;h  haf  a  elij^lit  ta]>«r,  making  it  sokOOth  and  regular  witbin.     A 

»     *olifJ   ^1(1  wire  pivot  ie  now  carefully  filed  tad  fiUei),  by  grinding  it 

HwitK   iae  emery  and  water,  makiOK  >  'ground  joint,'  whereby  tlie 

r  P*vc:.t  is  Ariuly  beld  when  in  place.     Any  portion  of  tJie  wire  tliat  miiy 

B     P*^*j<!^-t  bey<ind  the  smaller  end  of  tJie  lube  should  be  cut  evenly  off, 

H^'hiti-u  iliv  lar^r  end  it  nhould  project  at  Ivtttlunc-founh  of  an  inch. 

r       "  'Jli*  tul"!  inuni  be  tak<.>n  out  of  ilie  oemenl  and  a  piw*  <if  plule  mol- 

***^>'^s«l  III  th«  amallcr  end.  fnnntiig  n  boMmn,     Aa  cacier  Uniting  solder 

|»n»m  I,)  1j,i  ii>c4l  for  (h(«.  to  im  not  lo  ili«lurb  the  first.     This  tube  thus 

■■"■lai^t,  nlV-r  htHiig  cleaiMsed  in  add  uad  euiootbly  filed,  is  ready  to  be 

■orttd  into  Ibe  rooL 

'"'  ^xne  have  propMed  to  cut  a  screw  on  the  tube,  whereby  it  in  flrmly 

>%anyl  in  iu  place,  and  lo  fill  th^n  around  wilh  gidd.     Uut  tbe  rniul 

'nvnicnt  way  b  tn  out  a  number  of  barl»  with  asihurp  knife  on  the 

>iile  KKikinj;  toward  t}ie  0|>en  end ;  tliU  retuinn  the  gold  in  place 

^rly  ur  qtiite  a«  htU  a.t  tbe  tcrcw.     Being  made  so  as  to  cuter  tlio 

»t   taiber  !oo«rly,  levernl  foldx  of  guld  foil  arc  wrupjHjd  around  it, 

l*n*l    oAiir  carefully  drying  tbe  part*  with  bibulous  paper  —  tho  pivot 

l***^»»gin  its  jJaoc  in  the  lulic  —  llie  whole  is  forced  to  the  bottom  of 

I  '"ft    cavity,  and  the  loo«c  purtions  of  foil  removed. 

**  lUving  [in-v!(>ui>ly  preparod  Homo  adhesive  foil,  the  space  around 
*■■'«  lube  ia  jfCrfectJy  Bllnl  wilh  gold.     The  gold  pivot  is  now  removed, 
Id  t^  mim  eurefuUy  lavod  or  filed  f>II'  nearly  level  with  tbe  end  of 
I  ''^   loot,  and  the  nurboe  of  tlio  gold  iind  the  root  well  polished. 

H         **  ^lu  far  we  liave  the  root  pmcrved  with  a  good  filling,  and  a  gold 
^1     ^Oo  Artoly  seeorcd  in  it  containing  an  accurately  fitting  gold  pivot. 
H        **  TV  next  operation  is  to  attach  a  suitable  tooth  to  the  pivot,  and  for 
^**  [mrpQte  a  plain  plate  tw>th  is  selected  that  will  be  suitable  id  size. 
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■hape,  and  color.    ThU  tooth  should  be  so  groiuid  and  fitted  to  lh« 
uiteoo'  ^'^  of  the  toot  that  the  free  margin  of  llu:  guiu  will  cow 
tin:  ])»int  of  union.    Then  after  soldering  a  siroii);  bucking  u*  (he  toitth,' 
it  iM  fitted  to  ita  portion,  with  tJie  ^ald  pivot  in  place,  on  wiiith  )uu 
been  soldered  a  small  shoulder  or  rin;;  of  plate,  and  tlie  pnijcvlin| 
purt^bii  of  ilie  wire  cut  off.    This  aboulder  is  to  be  made  iu  dm  form  < 
a  diKlc,  <'Ut  out  uf  ^)Id  plate,  larger  than  the  dianl<!tl^^  of  |]io  pivot,  tlie 
pcrlbrutitd  wilh  a  hole  just  largv  L'liuugh  to  admit  the  pivot  up  to 
point  a  little  Irm  than  l)i«  depth  of  the  tube     Being  retained  at  tl 
point,  it  IB  mndi?  to  tit  clowljr  down  on  tli«  root;  the  whole  is  then  car 
fully  withdrawn  and  bedded  up  to  tho  ring  in  pltuter  and  a«b<»te 
thoroughly  dried,  the  vox  removed,  aiid  the  piece  soldered  with  fix 
•older.     If  the  Hiiji  in  loose,  it  miut  be  kept  iu  place  by  wax  or  plnn 
in  till-  act  i>f  withdrawing  it  from  the  tulw.    The  pivot  i*  again  tni'dl 
in  (he  mouth,  and,  if  MitiKfuctory,  thp  projecting  jmrlioii  is  cut  off, 
smoothly  filed,  and  th«i  tooth  attach^-d  to  it  witli  i>tivllac;  then  try  ia 
the  mouth,  iind  ulti-r  llj  [HiKilion  if  neoeawiry.     If  iho  pivot  duc«  out  6l 
too  lightly,  the  whole  can  be  withdrawn  together,  carefully  luvcatod  il 
pluster  and  a»l>cstot,  and  »trongly  Koldemd.    The  piece  ix  now  &niKhed' 
up,  reducing  the  shoulder  around  the  pivot  to  lew  tlian  half  a  line  In 
bn-iidth ;  a  large  plate  covering  the  end  of  the  root  has  ito  advantage, 
and  would  only  form  a  lodgment  for  food  and  the  eecretiona  of  th« 
mouth,  inducing  decomposition  and  tho  deHlruction  of  the  root. 

"If  tho  pivot  i«  not  retained  Bufficiently  firm  in  the  tube,  it  may  h%4 
wrapped  wilh  a  few  fibres  of  floM  silk  or  eotlou,  and  when  forced  inta! 
its  place  witli  a  slight  rotary  motion,  it  will  remain  quite  firm,  and  can 
be  used  with  great  satisfaction.     If  the  adjustments  have  been  properly j 
made,  the  shouMor  or  flange  will  fit  closely  on  Ihe  edge  of  the  tubct' 
the  Deck  of  the  (ooth  resting  on  Ibe  bevulMl  edge  mnile  for  il,  then-hy 
preveiiltng  the  tooth  from  turning  on  ILk  axis.     Progtercarc  and  etcaii- 
liucw,  removing  tlie  touiJi  nt  h-ii:^t  threi?  tiinm  a  week,  will  euuble  such 
«  piece  to  be  u*ed  with  satis&etion  for  many  yean." 

Fig.  202  represents  nn  anteio-posterior  section  of  a 
superior  central  inclnor  root  pivote<l  in  the  InannCT 
above  described,  a.  dentine  of  root;  6,  porcelain  tooth; 
e,  pivot  Kiirrounde-d  by  the  tube;  4,  lucking,  which  is 
•oldered  to  the  tooth  and  to  the  pivot :  e,  filling  be- 
tween the  end  of  tube  nod  apex  of  the  root;  /,  filling 
around  the  tube  by  which  it  is  retained  in  plaei,-;  ff, 
fliuigu  rating  on  the  edge  of  the  tube;  A,  junction  of 
the  tooth  and  root,  conoealcd  by  the  margin  of  gum. 
Another  method  for  inserting  au  artificial  ctuwn  on 
u  metallic  pivot  iu  that  of  Dr.  T.  J.  Tbumaa,  by  whieli 
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the  end  of  the  root  is  protected  from  the  action  of  deleterioua  agents, 
and  a  firm  support  given  to  the  tooth.  It  is  thus  deecribed  by  Prof. 
Gorgae: 

"Prepare  the  root  as  for  an  ordinary  vooden  pivot;  then  select  a 
plate  tootk  of  the  proper  size,  shape,  and  shade,  and  fit  it  by  grinding 
accurately  to  the  prepared  root 

"  After  thu  is  done,  enlarge  the  pulp-canal  by  reaming  it  out  as 
large  as  the  root  will  permit ;  that  is,  make  a  conical -shaped  cavity 
in  the  exposed  surface  of  the  root,  allowing  the  margin  of  this  cavity 
to  be  quite  near  to  the  periphery  of  the  root,  with  slight  undercuts  or 
retaining  points  on  the  anterior  and  posterior  walla. 

"  After  this  cavity  is  prepiired,  and  that  portion  of  the  pulp-canal 
beyond  it  filled  to  the  apex  of  the  root  with  gold,  make  a  square  me- 
tallic pivot  of  twenty-carat  gold  alloyed  with  platinum,  in  the  propor* 
tion  of  five  parts  of  gold  to  one  of  platinum.  This  pivot  ia  made  in 
two  parta,  which  are  soldered  together  at  the  base  of  the  artificial 
crown,  and  slightly  wedge-shaped.  After  the  pivot  is  prepared,  a  thin 
piece  of  platinum  plate  is  bent  around  it,  thus  forming  a  square  cylin- 
der into  which  the  pivot  perfectly  fits.  The  pivot  is  then  carefully 
drawn  out  of  the  square  cylinder,  and  the  edges  of  this  cylinder  sol- 
dered with  pure  gold.  The  pivot  ia  again  inserted,  and  the  csccss  of 
wider  and  any  rough  edges  which  may  be  found  in  the  cyliuder  filed  otf. 

"After  this  is  done,  the  cavity  in  the  root  is  carefully  dried  and  pro- 
tected from  moisture,  and  the  square  cylinder,  with  the  pivot  inside 
of  it,  is  placed  in  the  centre  of  this  cavity,  which  ia  filled  around  it 
with  gold  in  as  careful  and  perfect  a  manner  as  any  crown  taviiy. 
The  gold  is  allowed  to  overlap  the  margin  of  the  cavity,  m  as  to  jter- 
fectly  protect  all  of  the  exposed  —  or  wimt,  in  the  ordinary  method, 
would  be  the  exposed  —  surface  of  the  root. 

"  The  gold  filling,  besides  protecting  the  root,  retains  the  square 
cylinder  in  the  centre  of  it  In  placing  tlie  cylinder  in  the  rooi  with 
the  pivot  in  it,  preparatory  to  inserting  the  gold  filling  around  it,  the 
aplit  in  the  pivot  should  range  directly  back  from  tiie  lahiii!  to  the 
palatine  surfaces,  and  not  transvorseiy.  The  pivot,  after  the  filling  ia 
inserted,  is  drawn  out  of  the  cylinder,  which  remains  firmly  fixed  in 
the  root,  and  that  part  of  the  cylinder  which  projects  beyond  the  gold 
is  filed  down  to  a  level  with  the  surface  of  the  filling.  Au  iniprciteion 
of  this  surface  is  then  taken  with  wax  or  gutta-percha,  and  die  and 
counter-die  made  of  fusible  metal,  by  means  of  which  a  disk  of  plati- 
num plate  is  swaged  to  fit  accurately  the  concave  surface  of  the  gold 
filliug  in  the  root. 

"  When  this  is  done,  the  convex  surface  of  the  disk  is  thinly  covered 
with  wax,  and  the  disk  placed  iu  its  proper  position  over  the  gold  fill- 
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ing  ill  die  root  aiul  Bii);hUy  pre»e<)  on  it.  in  order  to  obtain  an  tmpns- 
«ii>n  of  Oif.  nquaro  orifice  of  di«  i:yliitcl«r,  bjr  wliich  a  hultt  vormpocH)- 
ing  in  Khapc  uiii)  [KMtiiuci  niay  be  i^ut  lu  iIki  (li*k.  The  outc-r  cod  of 
tho  pivot  ill  then  iii»ertiHl  in  tti«  Miunre  \vtie  mailc  in  tho  divk,  secured 
by  mcaiu  of  wax,  and  tbc  wkulc  ntuniod  to  tho  roo(,  (n-itfa  pivot  in 
the  cj-linder.)  in  ortlor  to  make  certain  that  the  pivot  is  in  ita  prc^wr 
poation  ;  then  it  is  mrefully  removeil  and  Becur^d  \>j  an  inv«i)tmenl 
ftf  plaster  and  iia!>est<w,  thai  liie  pivot  may  be  »ulder«d  to  llie  dwk. 

"The  projecting  portioD  of  lh«  pivot  above  is  filed  dovn  to  a  Ittvel 
with  the  comuiTR  »urfiu-e  of  Ui«  dink,  am!  ifao  dick  anil  pivot  returned 
to  the  t^linder  in  the  root,  wbiMi  the  ]>late  tooth  ii>  placed  in  poxilioa 
and  secured  to  lli«;  dink  by  nicjinti  of  wax. 

"Ttiiit  down,  the  pi^-ot,  dii-k,  aod  th«  pUto  tooth  are  cart^fully  r^ 
moved  and  invntiM]  in  pla^tter  and  ubc«t<»,  in  order  that  a  backin>,'  of 
goh)  inAv  be  made,  and  the  tooth  eohkred  to  it  and  the  disk.  The 
tooth  is  now  ready  to  bo  ingsrled,  aiid  by  sliglitly  separating  lite  two 
parts  which  form  the  pivot,  at  its  apex  or  Gree  extremity,  it  will  tigfaUy 
fit  tlic  cylinder,  the  two  halves  acling  as  nprinf^  and  prcatlDg  ajfatut 
the  walla  of  the  stjuare  cylinder  iiiaerlc*!  in  (he  root." 

In  the  chapter  on  vulcanite,  the  nso  of  that  raatmal  in  attaching 
an  artificial  crown  to  a  natural  root  in  described. 

Prof.  Au.iU^o,  tuuimraingup  llie  uii-riu  of  pivot>lecth  and  of  the 
variouM  pruceiws  u*fd,  conclude*:  That  the  old •  fashioned  plain 
hickory  (or  other  hanl  wooil)  pivot  i*  the  firmcel,  and,  whcnorer  appli- 
cable, the  best ;  that  one  or  both  ccntrnl  incieors,  if  no  other  deAcien* 
dee  call  fur  a  plate,  are  beat  iiutertod  in  this  way ;  but  tlial  tluv«  nr 
more  roots  in  the  eanK  mouth  (and,  of  course,  ia  the  same  juw,  linre 
lower  teeth  should  never  be  pivoted)  are  better  replaced  by  ti«:Ui  6tled 
lo  the  roots,  but  attiicht^  lo  a  plate;  in  whidi  caMi  a  lOigiit  projet-rion 
of  the  plate  (if  vuhyinilr)  inlo  the  canal  would  pcrhapM  give  greater 
ftteadincsa  to  (he  piece.  In  reference  (o  metallic  pivots  and  other  very 
ingenioas  sttaobmonls,  tbey  require  much  care,  skill,  and  time;  hf^ane 
are  Deeeasarily  expen«veL  Ue,  tlierefnre,  doea  not  advi.-«^  tkirir  uce  in 
any  mouth  containing  n  luswsplate  for  other  teeth ;  bat  when  the  diffl- 
cuU  caHe  is  the  only  loxt  tooth  (»  be  rvplnpMl,  the  circnnuitancM  may 
be  fuch  as  to  jiititify  any  amount  of  tn>tibl(>  or  cxpennc.  It  should  be 
Tomcmhcred  tliat  very  delicate  m<-chBnij«m  is  liable  to  injury  ander 
the  strong  force  of  nia*tieation ;  that  a  mrlallic  pin  <,^nnot  be  ss  firm 
in  its  canal  as  a  wooden  one  tigh(en«^l  by  ewelling;  and  that  the 
habitual  Tcmoral  of  the  tooth  uvoeMarlly  wcnra  and  loosens  the  pin. 


■ATTsreR  or  ttttFiTtxo  gold,  etc. 


est 


CHAITER  VI. 

UAXKEIt   OP    BEFININO    AXD    ALI^YrNO   OOLD,   AND    CAIjCULA- 
TIKO   ITB   FINENESS. 

/^  OLP  1$  tlio  l>«t  mcul  ttwj,  for  (renoral  use,  the  bcrt  materiiil,  that 

Or  ciiii  tif  u»cd  for  ttic  aiuchmi?iit  of  uriificial  Uwth.     WIi«n  used 

ttf  )ir()|i>tr  liniii*3»,  it  rcsisW  the  miwl  m'rid  »i'irn'li»iii»  of  the  tuDutb,  aud 

BiiHt-rgixjg,  iluHni;  loog  yean  of  u«c,  no  fliniige  in  iu  slreiif^ih,  fond, 

or    t4-x(urv.     OiIht  metals  Mil  iiiatirrinltf  hnvo  a  epeciul  utUil^,  liiit 

inuaio  hnvt'  wi  wiilu  >  range  of  tivfiilmvo,  and  nope  can  lake  ihu  [ilaco 
which  lb»  rojnil  iucIaI  Iiolds  in  <lcntal  pnulhetics. 
All'        'i  ilid  mniiiicr  of  n^fining,  alloying,  and  niikntifiu'tiiring  gold 
into  j  liT,  ct*'.,  niiiy  not,  pcHmie.  be  re^iiriktl  iis  eoaiUig  prop- 

■"■'y  Mitiiin  the  pr«vinc«  of  the  dentist,  yc-t,  as  he  often  ex|>omnoc« 
Bnsni.  ilitlk-iilty  in  procuriog  llieni  of  the  right  quality,  n  brief  d esc rip- 
^f*n  t)(  tl)<«e  Mversl  procmws  ia  neeeasarj-,  Efipcc-ially  t*  tbi*  nc-ctw- 
**■  '">'.  ■Ihw  the  dental  depots  eeldotu  keeji  on  band  any  giild  pluu'  finer 
"» n  ■■  i>ighlceD  canita.  This  we  eonHidur  diKcn><)i(n1iIu  to  ihi^  profession 
*"*«tIi  calU  fi>r  Minferiora  quality  of  mHnl.nttber  than  to  those  n hose 
***■^i^l.■^.  iiBiomipply  (hkirdimiindH.  Tvrrnty-cnrst  plate  can  ilk  rvadtly 
'*i  Wojii  Lit  liiiDil  by  niaiiufncturers  as  twenty-four  carat  foil.  Morcoyer, 
"*>«  pntrtitionere  are  to  aittiated  that  they  cannot  uao  gold  plate,  un- 
?****   tli^y  know  how  to  pr«|«ire  it  from  coin, 

Q«»ld  in  it^  piiiv  ."(ale,  (Vee  friiM)  alloy,  isloowiftand  yiHdinglOHrro 

^  **•  •^liiable  iinp[H>rt  for  artificial  teeth ;  hut  if  it  conliiinit  too  much  or 

**     I  rnpntper  alloy,  it  will  hcfwme  tHrnithed  by  the  secrrtioiw  of  the 

.^-*  * '''  '^''"'''"■''  '"**  ''rittle  for  !H'rt'irt',  through  thorn  tnolrciilnr  i'hangi>s 

'  """li  tnkc  pliiM-.  with  gwBleror  lew  rajiidity.  if  the  plate  i«  lew  lh«a 

**«>nty  ranilA  Hue.  •  It  U.  thrrffore,  of  the  utinort.  importance  that  the 

J^'^l    it«>it  in  connection  with  nrt!(i<-i»l  teeth  should  be  of  the  proper 

"'     '         till!  pOMtMed  of  the  requi^te  mnllreihility.     To  seeiire  iJie^ 

"' ''  .  It  in  fl«N.-ofleary  to  know  the  kind  and  quantity  of  nielal  with 

*ii('1i  (iialliiy  it  before  it  is  mode  into  ptalaor  other  furins  net-Muary 

*"   *li  I-  for  whic!i  it  ia  to  be  employed, 

'  i^B,  flli^-s.oud  other  »orap«  and  pnrlitof  old  gold  piece*, 

I         •<~>uii(l  in  the  laboratory,  are  apt  to  become  mixed  with  baw  metnLi, 

I      '*^1*  UJi  In>n  frtttn  the  wearing  of  file;>.  an<l,  oecaAionally,  Amnll  pnrltdes 

I .      '*'B'i.  tin, or  line.     If  tln'j>e  im  indtiil  with  and  jHrmitti-il  ^t  r^rnaio 

^he  gold,  they  will  destroy  its  ductility,  and  rrudrr  it  unfit  for  use. 
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ItoDi  lets  objeclioiuiblo  thsn  the  tnul  or  tiu,  mav  alira;rs  be  rewnved 
with  a  niaijDet  beibre  the  gold  b  melted;  but  to  ftie«  it  perA^tly  frnm 
thp  othcre,  it  will  somctimca  be  ucceaaary  to  T«6ne  it  iu  th«  nia&ii«r 
presently  to  be  described.  A  two-thousandth  part  of  tin  or  lead  dw- 
etroys  iJie  duetiliiy  of  gold,  aud  evea  exposure  to  the  fbiaett  of  red-bo; 
(in  or  lead  renders  it  exceedin^ply  hard  and  brittle.  Atitiiuotiy,  or 
bismuth,  when  mixed  vi'ah  gold,  exerts  up>u  il  a  very  m'milur  eBecL 
So  marked  it  the  influi^iice  of  antimony  in  injuriiijj  one  uf  tlie  nio»t 
valuable  pn>|iertiesof  guld,  that  it^Kmginal  name  rv^w (little  king), 
by  which  it  i^  bvsl  known  in  commvruc,  mLt  given  in  view  of  thu>  con- 
troliiit);  effect  upim  the  kin^  of  invinlit.  It  U  of  the  uiiu<ui  inipnrtanre 
to  liear  in  mind  llie  action  of  ininut«  quanliticK  of  thiwi!  four  mtUlf, 
W>  much  Used  in  the  laboratory,  upon  gold,  plntina,  and  silver. 

PIntinii,  united  with  gold  in  certain  proportion?,  has  the  effect  of 
hardening  the  lultcr  nictiil  and  making  it  very  cinetic,  but  doea  DM 
loatcriully  uflccc  ita  ductility.  The  affinity  of  tbe  alloy  for  oxygen, 
however,  ia  eo  great,  that  it  in  readily  acted  upon  by  nitric  acid.  Tlie 
acidsof  tlie  mouth  will  oAen  make  ihi.i  alloy  very  brittle.  But  forlhtt, 
the  two  melalK,  comhined  in  lhi')ir>ipiirli(iu  of  fitt<N:n  parltiofgiihltoone 
of  platiiui,  would  form  au  exceediugly  umiIuI  alloy  for  tlie  coiutmctioa 
of  Hpiral  iipriug!!.  That  a  <s)ml>!nation  of  two  mvlalM  ohofild  bo  thuf 
lUufily  acted  on  by  an  agent  innkpablo  of  netjiig  on  cither,  whm  in  a 
sfpnrnlu  alalc^  m:iy  appear  somewhat  rcmnrkabtr,  but  It  is,  ncvortho- 
luM,  true.  We  have  in  the  etfiret  el'  plattiia  upon  uteel  an  nnnlogouc 
case.  Il  makc«  th?  steel  exceedingly  hiird  and  fine-graiiiiHl ;  hut 
although  iwcif  t'ttally  insenMbIc  to  the  action  of  oxygen,  when  alloyvd 
in  minute  quantity  with  stccil,  it  cnusi^  this  latter  nictnl  to  oxidim  wit 
sucli  readineea  aa  to  make  it  tintit  for  use. 

Hence  may  be  seen  the  f>tIUey  of  the  idea  eDtertMncI  by  many  ihaf 
bocaitM!  plalioa  is  a  more  indestructible  metal  than  silver  or  cupper, 
it  must  n«eeM«ily  make  a  purer  plate.  The  propenien  of  alloyi  are, 
in  fact,  Ko  oflen  and  s»  widely  different  from  ihoae  of  Ibeir  compoiteDt 
metals,  that  th<'y  eJin  be  asi!erta!ni-il  only  by  experiment.  Of  the  three 
metals,  pliitinn,  silver,  and  copjicr,  ■pceuliitive  theory  might  select  Ihe 
first  and  purest  as  the  bc«t  alloy  for  gidd ;  wlicn^u  actual  ex]>erieuce 
demonatrates  that  coppor,  itself  the  niiii<t  injurioiu  to  the  mouth,  im- 
parts most  perfectly  to  gold,  if  kept  within  proper  limil^  thude  cjuali- 
tieo  which  are  required  in  a  dental  plate. 

In  view,  tb«i,  of  the  importance  of  having  gold,  which  t*la  be  placed 
In  tlie  mouth,  of  the  right  quality,  every  denli.''t,  who  has  <»>nn«ct«d 
with  his  practice  a  merhiiiileal  liihorntory,  should  have  tlie  ueceMtary 
fixlura  lor  melting  and  working  this  metal  into  the  various  foniiB 
required  for  dental  purposes.    The  principnl  of  these  are,  a  amatl 
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I  Atrnoue,  with  cruciblea  tuid  tonf^s,  iD^^t-nmuldR,  nn  anvil  nnil  liam* 
frnprs,  nrii}  s  nilting  mitl  ;  a  plalc-gau^e,  dravr-plaM,  nni)  bciH;h-vica ; 
luxing  aiiil  rtiliniag  cli«DiicaU,  etc 

KKFIXCCO  OOLD. 

It  i»  noC  cur  iotcntioH,  in  <kK:nbins  Ibe  nuuinor  of  (vfiDing  gnld, 
cDtor  Into  K  ininuttt  dt'Ui)  «f  Iliu  various  cuctbocU  cmpIoj-Ml  fur 
tying  or  rr-fiiilng  this  m<;Ul,  t>ut  Ui  point  out,  m  Eiriotir  n-t  jMtK'ililf!, 
niunuiT  of  «epanting  it  from  llio  fcvunil  idcIilI*  with  which  it  Li 
iioat  frrtiucntly  combined  in  lliv  (U-nti«t's  Inbonlory. 

Thv  iii<.'tlio(l  tuuall}'  emjiloyi."]  by  luaiycrs  fvr  t«pnrnl!ng  gold  from 

lilvvr  U  to  n>U  tluj  allojr  out  into  very  tbin  plates,  nml  put  it  in  nitric 

iciil ;  iKir  will  (liuolre  inofll  of  tlic  «ilvvr,  anil  loavc  the  goM  lii-hind 

111  the   f'^rni  of  brown  pliitc«,  scalcx,  or  ]>un'ilcr,  which   uflcr  Iwiug 

LhoTvughly  wuhnl  la  put  into  a  cniciblo  with  borax  anil   mi-lttd 

>wn  liitii  an  in^^ot  of  pairs  gold.     But  this  method  will  not  succeed, 

talon  ibo  (jiianlity  of  eiUcr  be  ^ual  to  two  or  tlireo  times  that  of  the 

Id  ;  (or  ibe  nitric  acid  which  acta  only  upon  the  silver  (and  cop|)cr) 

inDot  cat  out  all  the  alloy  if  ita  purlidc*  are  too  mudi  MirrouuiKsl 

rilb    the    parliclei  of  gold.     From   the  old  nile — uiic-fourlh   gold, 

Llirvv fourths  alloy — came  the  naiuogtvui  tu  thin  prtxicaf.  qwtrlatttm: 

Ll  in  alM>  known  as  tbo  nifrto  aeid  pnxM'Mi.     It  i*  wdl  adapted  to  tba 

I  puri float iot)  of  gold  ujxin  u  largn  voulv,  and  Li  the  proccn  U«C(I  tn  lh« 

'"V.  B.  Mint.     But  it  docn  not  rcmovo  the  pintina  eo  gcnornlly  found 

[ill  deiititLi' Rcrap;  aitd  is  not  bo  well  »diipti;d  for  gold  of  eightcea 

caiat  Riivntna  and  upward  as  the  ncsi  prorcsa, 

Ttie  iiitrD-nitirinlii'  or  aqita-reyi'i  procc.'a  dtx-olve*  all  (he  metall  of 
tbe  alloy,  hut  im medially  precipitates  the  ailviT.  Tlie  gold  U  sufate* 
«)n«ntly  [irroipitatod  in  a  state  of  purity,  thoroughly  wo^hetl,  ilncd,  and 
iBflled  down  with  borax.  The  procees  is  briffly  ua  fullnn.i.  ^Irlt  the 
•■.-rap  to  lie  rt'lined:  roll  into  a  thin  strip  and  curl  it  up  into  what  \» 
t«jchuirAlty  termed  a  eomrt;  placn  In  u  porcelain  vi«u;l  and  pour  OQ 
t-he  a'lUtt-regia,  tliree  or  finir  oun«<!A  to  the  ounce  of  alloy,  wltii-h  must 
he  iuix«d  at  the  moment  of  unin);,  in  the*  proportion  of  one  part  of  puro 
nitric  at'td  to  two,  Iwu  and  a  half,  or  tliri^  part«  of  hydrochloric  acid  ; 
c)uiclt«n  the  solution  liy  heat  from  a  tpirit-lainp,»iettitigth«v»eel  where 
t.bi!  aitrous  Aimm  «an  iMapo  from  the  ronm :  (truant  or  6It«r  tbo  solu- 
lion  so  n»  to  iirpiirnti'  tlm  prfi-ifii tilled  silvfr ;  evaponite  the  clear  mIu- 
^^jKi  ovtir  a  »jiirit-Iamp,  m-iirly  to  dryn<M,  add  hydrochloric  acid  and 
Iponufl  a  net-Olid  umo,  »  as  lo  gel  rid  of  all  nitrie  acid. 
he  eonc^ntrativl  onin^e.color«I  solution  is  the  chloride  of  gold  to- 
Crtber  with  Iho  i-h1<iride  of  platina  am]  other  inetaU  frum  which  it 
iwHt  be  i«|inratcd  by  precipitation.    Dilute  largely  with  water,  and 
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•(Id  lillle  by  little  t,  loliittoii  of  the  prnto-xulpliste  of  iron  (growi  rit- 
riol),  until  th«>  <Inrfc  oHvt^-lintwa  prcvijiituli-,  which  iuctantlj  njipran, 
oeasM  to  form.  P'Xir  on  lhi»  |irc('i[iititt<'  Mimn  miljihuric  arii)  to  rcmnva 
all  trace  of  iroD,  ntid  th<Tii  wiuli  (wvrnd  tinic«  witk  hotwat«r,  dry  it, 
and  molt  with  boras  in  a  crucible 

If  (hu  presence  of  much  platiiui  \a  8uapect«d,  the  solation  should  b« 
trMto.!  with  muriate  of  ammonia  (miI  ammoniac)  aUct  the  ij^old  haa 
bLi.-n  nmovoil.  ThidvlUprecipilAtethepUtina.irhichahouldbc  vruiihe-I, 
drk-d,  Htid  fitild,  iitosmuch  aa  tho  dentist  bos  no  heat  snflkienOy  tuu-nM 
to  mt-'lt  iL  If  the  alloy  ta  be  rc6ned  oondsta  drnjily  of  pild  anil 
phitinn,  tli«  iKiuu-rc-^a  Mhiliou,  after  being  mad«  nL-utr^l  Iiy  twire 
«vnpnntling  nuurir  to  dryncM,  should  he  dilulMl  vilh  irutcr  and  iha 
platina  precipitated  by  muriate  of  ainmnnia;  then  diicant  Ihu  <;ol(l 
nlntioD  frum  the  platina  and  prociiHtalO  the  gold  by  the  pnrto-sulpliais 
of  iron. 

A  third  method  of  refining  in  the  safplturie  aeid  process,  wliirb  il  if 
onneoewary  to  describe  further  tiiau  to  uty  (hat  it  rwembks  the  jtmrfo* 
tion  proceao.  Gold  U  melted  with  five  to  sevou  times  us  much  vilver, 
gnnulated  and  tlicu  boiled  lbr»a  or  four  hours  in  a  platina  or  irnn 
retort  with  sulphuric  aeid. 

By  any  at  thi'M  throe  proccwM,  hut  inmt  conveniently  by  the  tec- 
Olid,  dciitai  fcraj)  may  bo  rviineil  to  a  purity  »tiffi<-ient  (iir  rvcry  practi- 
cal purpota,  Tbo  amayer  nworu  to  other  aa-UtiKU  to  ohtjun  the  absolute 
purity  rp<jnlred  in  niialysu. 

Oold  etill  conlainin;*  tnioetof  silrer  may  be  treated  with  sutpburct 
of  aniiniouy.  This  is  done  with  a  strong  b«it  in  a  corured  cninblo, 
and  after  the  gold  has  been  kept  in  a  state  of  fusion  for  some  thirty  or 
furty  niiitutca  it  should  be  poured  o«ii  into  an  ingot-mouM,  nnd  «^pa- 
raled  from  the  antimony,  which  will  lie  at  the  tiip.  It  may  bo  Dccm- 
tary  to  melt  it  in  thi«  way  two  or  throe  times,  adding,  each  time,  a  l»<a 
quantity  of  antimony;  at  tbe  last  melting,  a  current  of  air.  from  a  {lair 
of  IjcUows  should  be  thrown  upon  the  lurl^e  of  tbe  ftued  metal  to 
e>-aporate  the  antimony,  and  sfter  the  vapor  craM«  lo  ntcapc,  a  little 
refiitiil  tiilrv  and  liomx  should  be  thrown  into  the  cmciblc.  Il  should 
then,  in  n  few  minnlcs,  be  pmir«d  into  the  ingot-UMXild  ;  ahoold  tl  crack 
in  hammering  or  rolling.  It  must  be  again  melted,  and  a  little  mare 
nitre  and  borax  thrown  ou  iL 

Still  another  proces»  for  refining  gold  is  occwionally  uwd,  f-nDn] 
cemcntaliim.  It  «oii«I«te  in  first  mlHng  the  gold  out  into  ez(<ec<lini:]y 
lliiu  ]>hit>-!i,  thr-n  placing  il  in  a  crucible  with  a  mixture  of  four  parts 
of  hriehiltiKt,  one  of  calcined  sulphate  of  iron,  and  one  of  chloriile  of 
sfKla.  A  bwt  of  ihw  mislnre  or  cemimting  powder  '»  fin*  (daced  in 
the  bottom  of  the  crucible ;  ibc  gold  is  then  put  in  and  covered  with 
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rh«  cnidbl«  i»  covi>r«t]  viih  nitothvir  ciuoihlo.  iho  joinU  wpII  Intoi) 
wild  <]  <  niJunlty  rai.x-il  l»  ti  nvl  liciit,  iit  nliidi  tcnifK-miurc  it 

aliriiild  I'        _     ir'xn  luttntj  (o  tWL-i)ty-r<iurlii>ur)i.    Ttio  cnictliln  i*  then 
itiovMl  fitim  l)ic  lirv,  ibo  top  broken  off,  noil  Hflcr  it  bM  cooled,  tbo 
old   tiinir  1m  m-fxtniUtl  from  tba  oemcnt  ami  wiubod,  or,  wbat  u  «till 
.■tttr,  IhiUd)  ill  lit>t  wiitcr. 

TItu  fiiftii  of  funiaco  for  nicltinf;  gold  dcjieDda  much  u[mp  Uic  kiad 
f  fur).  CliKHtiu),  rak«,  and  anUinicite  arc  Uie  tbnM  kiinti  us&l ;  bitu- 
linous  coal  is  iDadinU^^iblo  uuti)  converted  into  coke.  The  elove  fae- 
uri<^  now  furu^  so  maay  coiiv<-nleDt  tVirnui  for  tbo  tuo  of  atiy  ofthwe 
«-ld  tliiit  we  £JifJI  Dot  occujiy  tipiu  or  spAcc  in  tlicir  dotailiii]  defCJ-ip- 
un.  A  pipe  Kix  tea  bijjli  wili  givo  to  dtc  ordinary  "  prw*r%-iiig  fur* 
n  liniii  iiuffit-iirtit  lt>  melt  gold  vritli  I'bnrconi  :  pokit  glvos  h  ytry 
liiMi.  but  nii-iU  u  (irotigrr  draft ;  aiitlirncito  rc«]iiirw  n  powerful 
mil,  but  giv»  n  more  Btnuly  lii-ut,  nemb  Ices  frequent  renewal,  and 
tinrv  is  tii,'ttcr  for  long-con linu ml  hcnto. 
A*  rrgnrd»  tliu  f bii|)0  nud  »ixo  of  tlio  Store,  the  follnwiDg  points  should 
lie  Bticiidrd  to :  convcrniunco  of  hl-com  to  the  cnirible ;  eufBclent  depth 
d  width  to  lurrouiid  the  crucible  with  «  good  body  of  fuel,  without 
Mnneco*>«ry  wawo  of  malt-rial.  Ftirnaccs  actiug  hj  simple  drtifi  vill 
lie  found  M  aODWvr  tmttur  than  ttut  furnaces. 

TIm;  CVyloMM  goldsmithit  um  a  blu§t:  furnace  of  very  rude  and  sim- 
pW  ootMtruntion.  It  cuntfiAd  of  a  emnll,  low,  eanhen  pot,  filled  with 
ohafT  or  ^andii^t, on  which  a  little  (hnreoal  lire  is  made,  whieh  is  excited 
^tith  a  small  bamboo  blow-pipe,  abiiut  fix  inches  long,  the  blast  being 
diraobed  ihniu^b  a  short  eanhen  |>i|>e  or  oonle,  dw  ciid  of  wliicli  b 
placcil  at  ibo  bolt'ini  of  the  fire.  Ily  ihiK  »im])lc  oonlrivanee,  a  most 
iotemw  hitnt  luaj  lio  ohUiii»;d,  g;ruutvr,  it  u  taid,  ibuu  i«  rciuifL-d  for 
mrltinf^  K"1d  or  silver. 

Fir  neftaratin):  tron,  mppcr,  tin,  lead,  or  iinc.  fiwm  gold,  ibc  follow- 
ing ininple  mellmd  mny  be  adopte<l :  afYer  pueinj;  a  magnet  a  number 
of  lirnt*  through  the  filing-i  or  fragnimla,  to  remove  all  Iracw  of  iron 
or  tteirl,  put  the  gold  in  a  cli^in  crucible,  covered  with  another  criipiblc. 
having  a  Rmall  opening  or  hole  through  tlie  top ;  lute  the  two  tognthor 
Vith  cb«y,  iOnry>  rhcm  in  a  bed  of  charcual  in  the  furnace,  ignite  the 
Cnal  gradtially.  alt.TWiinl  iiirrenae  the  cnndiuHioii  by  mean*  of  ii  cnr^ 
nmi  of  air  ttnm  a  pair  of  Mlows*  or  by  turning  on  the  draft;  after  the 
Ip.Id  tins  ni''!led,  throw  in  nt  inlcrviilt*  of  about  ten  mtiiutea  several 
unnll  lumjw  of  nilrato  of  p-itiwli  (saltpetre)  and  Mili-horale  of  soda 
(hnTM).  and  keep  it  in  a  fiutcd  elale  for  thirty  or  forty  niinulca;  then 
trtiiovi'  th"  cniriblf,  and  plunge  in  water  to  cool  it :  break  it  nwd  »cp- 
ifain  ib(>  lump  of  gold  from  iKo  dro» ;  then  p«it  into  another  crurible, 
arlt  with  a  little  borax,  and  poiir  into  an  ingot-mould,  of  tlie  proper 
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rIw,  prevlotuly  varmed  and  oiled.    Bichloride  of  taenarj  {eamxX* 
»iil>limat>-)  i»  aomctiiua  med  instead  of  or  after  nitre  for  t)ie  piirpc^* 
vf  di)bi]iatiiig  ibfl  base  nwtsls,  aud  often  with  more  certain  and  btCp^^ 
results,  ospeuiully  where  the  presence  of  anj  tiu  is  euBpc4;tcd.     If 
gold  eratiks  un  being  hammered  or  roUe<l,  it  «hould  be  uiclted  aj^ai 

aud  more  nitre  and  borax  tlirown  into  it;  the  ionde  of  the  crucib'  

aliuuld  nl$o  bo  well  rubbed  with  borax,  before  the  metal  ia  put  in.    ^^B' 
ia  Mmctimm  ncctsMjy  to  r«[)««l  tliia  procew  several  time*,  and  if  ili  i^nr 
gold  still  continues  brittle,  a  little  muriate  of  ammonia  (nbI  ammniuAe?^^=) 
TiMy  bo  throtTD  into  the  crucible  wlipn  the  gold  i*  in  a  fused  * tstr ;  aAe^^^ 
tlie  vapor  ceases  to  escape,  the  tnelal  ohould  bo  poured  into  an  im,giM    ^ 
mould,  warmed  and  oiled  as  before  directed.  Tliis  lastmetliod  of  tr«ai^-«t> 
meut  will  make  the  gold  tough,  mid  [irevent  it  ftxini  cracking  under  lh>  ^CM 
hammer,  or  while  being  rolled,  provided  it  is,  from  time  to  ticM,  [-"T*  MV" 
erl^  annealed  during;  tlie  jiroceas. 

By  this  methuil  of  ri.-fining  gold,  known  lu  the  dry  prwxM,  or  "  les-^"^ 
filling  1<f  fire,"  sulBciently  accurate  result*  will  bti  obtatnnl  for  maay  ^5 

'the  priiclii-al  pnrpotu'^uf  misihaiiiciil  di-ntUtrr  ;  >>inrvtlic  variation o(k 
in  eighth  or  n  <|Uarli-r  of  u  carat  in  the  finencM  of  gubl  plate  it  not  oftei^v 
A  niiilt<'r  of  much  conneiiucnce.  Coinpnring  tbo  two  claata  of  refiaai^^  *S 
prow««i-»  —  the  humitl,  by  ncidit,  aiid  the  i/ry,  by  fire  —  tlic  fimt  i«  thi 
mure  nccuniti-,  mid  the  only  nuy  to  nrmnvo  plalina  or  silvi-r  ;  but  it  t 
the  moat  troublesome,  and  requires  a  tamiliarity  with  chemical  diiUili^^^^ 
which,  u u fort u tin Icly,  many  dentists  arc  totally  ignorant  of  Ttsa*  ** 
second  may  n'move  the  lead,  tin,  tine,  antiniouy,  and  bumuth,  if  in  M^^" 
small  nuautily ;  and  if  contiHued  for  a  suflicient  length  of  time,  with  .^^ 
a  free  ma  of  nitre,  may  remove  a.  large  pro^iortion  of  copj>er.  It  can  ^^^ 
scarcely  lie  depended  u|>uu  if  the  object  is  to  make  *a  ingot  of  pure 
gold,  but  n'tll  un-iwur  admirably  if  the  purpose  is  merely  to  Icaaen  the 
alloy  or  remove  certain  impurltieR. 

As  tliu  dry  process  is  one  that  the  donliMt  will  oft«n  hare  occasion 
to  resort  to,  we  *hnll  give  (from  the  seventh  Tolumo  of  tho  AmcrieaB 
Journal  of  Dcntnl  Science)  the  following  descriptioa  of  th«  vcryox- 
ovllcnt  method  pur«uc<l  by  Dr,  Elliot,  of  Montreal: 

"  The  following  implements  ar«  ocoesary  for  this  purpoee :  a  small 
draught  lunincp,  a  ({uaniiiy  of  fine  hard-wood  ooal,  a  clean  cruribia 
with  a  sheet-iron  cover  (n  lump  of  charcoail  is  better),  a  light  pair  of 
crucible-tongs,  an  logot-mould  mada  of  smpstooe,  a  little  ollraia  nf 
I>otaj>h,  carbonate  of  potash,  borax  and  oil.  The  fireplace  of  the  tixr- 
imoe  should  be  about  ten  inches  in  diameter,  and  ei};hl  or  ten  de^; 
ihia  should  be  connected  by  means  of  «  pipe  With  the  chimney,  so  that 
a  powerful  draught  may  be  made  to  pass  through  the  coal.  A  blast- 
fiimaee  is  ohjectiooable,  for  the  reason  that  tlie  belloirs  bnnu  «at  iha 
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Mai  iminmlSaUilj  an<I(r  the  (-.ruoiltl*,  Biti)  it  U,  lluirdbiv,  ooMUwUf 
■ln){>]>iitK  <lown,  wlitch  is  not  tho  cn»u  with  lh«  ilnnght-rurnaoc;  l>o- 
i4ilr«,  tiiu  ilrnugbt-fiiniaco  produces  a  morg  even  fire,  a  qualjtj'  equally 

**  lu  ]irv|>arin;;  Tor  a  lieal,  tlie  (Viraace  Bboaltl  be  filled  about  half  flitl 
of  (Nin),  Dix)  itAur  it  U  wnll  ignited,  it  ibnuM  be  coo»oli(lat«d  a^  much 
na  pmcttcable  without  chokiiig  the  itrauglit.  Tti«  crudble  coiiiaiiiing 
tlie  iDftal  anil  a  liltlc  kinix  mitj'  than  bo  aet  on,  and  more  coal  pliiccii 
aruuiif]  uiut  orcr  it,  tho  citfor  of  tlw  ftinuMM  closed,  and  tliC  i)am)>cr 
opeocL  It  tboultl  rvmiiin  in  ihiM  way  until  tUo  gold  t>  p«rliTily  fiitod. 
Tlie  coul  mnj  then  be  romoved  from  over  the  crucihlo,  and  a  bit  of 
nilnttc  of  potash  dropped  in,  in  qunntlljr  equal  to  tlie  eiie  of  &  pea  to 
etury  ounce  of  gold,  and  the  crucible  itnineiliatelj  covered  with  a  plate 
of  iron.  More  coal  niay  theu  bo  placviJ  over  am)  around  the  crucible, 
and  the  go\A  kefrf  in  a  fuacd  Hiate  at  a  high  torn p<-ni lure,  until  the 
aeoria  ccannt  to  piiwi  olT,  which  it  will  do  in  the  course  of  6vo  or  dx 
miiiuti-x.  The  ingol-nnmld,  having  iHi-n  previ'HisIy  varmml, Rhould  bo 
]>lKi;i>f{  in  »  Gonveniutit  ]>n«itinit  iur  pouring,  and  Rllnl  about  half  futt 
of  latufi-oil.  The  cover  «hmitd  now  be  thrown  off  (quickly,  the  cnicible 
•«it4Hl  wilh  the  tongs,  and  at  tbo  sanifl  instant  anolhcr  imnll  bit  of 
nittatii  of  jMHiwh  should  l»e  tbrown  into  it,  and  the  gold  rapidly,  bat 
cuvfully,  poured  into  the  mould. 

"  Tint  inp]t  always  cools  first  at  the  edgies.  and  ahrinkit  away  fVom 
the  mirldle.  On  that  account,  the  mould  nlmuld  ben  little  ooncave 
cm  llie  Bided,  ea  that  the  shrinking  will  not  )n3iluce  the  ingot  tliinncr  in 
the  eetitre  than  at  the  edges. 

"SIonIdH  (if  ihe  beat  form  will  sometimes  produce  ingots  of  irregular 
lhit'kur*H,  Huch  ingots  should  be  brought  to  a  uniform  thickness 
Wider  the  hantnier.  uiing  the  common  callipers  as  a  gauge.  If  this 
iKtcdi  the  plate  will  bo  found  >nii>trrect  at  Ih'iT*  p-iinta  where 
it  WM  tlilnnntt.  The  plnle  ehould  be  aniical<.-d  occasionally 
■luring  the  proeuM  of  hftmmoring  and  rolling,  and  ehoiild  be  reduced 
about  one  number  in  thickness  each  tiara  il  pawea  between  the  rolh. 
If  any  load,  tin,  or  zinc  be  mixed  wilh  the  gold,  the  nitniti;  of  poUuh 
inii<t  1m)  used  in  much  larger  ([uantilics,  and,  in  that  ca.->e,  it  in  hilter 
10  let  the  button  cool  in  the  bottom  of  the  crucible.  Then  bruik  the 
■cracible,  and  melt  it  in  a  clean  one  for  piiuring,  using  borax  and  nitrate 
«r  potash  in  very  small  'itmniili(.-a  for  the  Itut  melting. 

"  In  cnac  the  subject  of  away  be  in  (bo  form  of  filings  or  dust,  a 
■ugaet  slioiild  be  pawetl  through  it  so  as  lo  remove  every  particle  of 
iton,  and  Ihon,  instead  of  melting  it  with  borax,  it  should  bo  melted 
fi»t  with  earixntalt  tit  pi>tiwh,  and  afterward  with  ni(ra(«  of  pota»h,  in 
fnatiliu  pruportienvd  totliuuooCMitiusof  the  coco,  as  before  directed. 
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Carkoiuilc  ot  iraUuh  lit  tiM  odIj  flux  U»t  wit)  bring  all  tlia  aum  ^ 
partidra  of  mcUii  into  ati«  tnuM.     Witliout  il,  n  grvJit  pnitiun  uf  tfti^ 
gold  mill  lio  f»iinil  ttmoitg  ih«  ecorix,  adhering  U>  tits  sidcc  of  Uiv  i 
cibic,  in  ilia  form  of  Hmtill  globules.     This  process  of  tottoia^  vui 
equally  u  well  fur  eilrer  a*  gold." 

ALLOTIXd  OOLD. 

Colli,  when  ill  an  unalloyed  or  jwrv  nUUc,  ■•  before  (taUsl,  w 
be  UNL'd  )ut«mippcirt  fi>r  nrliiii'iul  toctlt;  cooacqtKntljr,  il  I 
>und  nuraMiiry  to  tvinibiuo  iviUi  it  aninc  other  laeUil,  in  order  i 
hiinleu  il.  8ilvi-ri>ti(l  coppcraro  Ute sUoys mwt fraquentir <.tnpIo]F 
Mniiy  dfuti^tM  fTefur  iiia  former,  erroiuMMKly  suppuaiug  Uiat  it 
not  iiicruuc  the  liiibility  of  gold  to  taraish  aa  much  at  tin  latt«r. 
thin  <i[>iniun  is  euslniiiL-d  neither  by  fiicts  nor  exiwrieace.  Gold,  i 
nlloycd  will)  copper,  uoleas  reduced  «ltos«tlicr  too  much  for  denb 
purposai,  will  rcflidl  the  adtou  of  ocida  aa  eflbctually  as  when  allojec^^^ 
with  ttilvir,  aii<l  the  former  rend«ra  it  inueh  harder  than  tlic  lati«i  ^'- 
BcHiiUv,  it  riMiden  the  gold  Hun:cptililc  of  a  hi|jher  and  luurv  bouiiifu.  -^^* 
fiiii.ih.  If,  therefore,  but  ono  of  theM  nietalt  ut  u»ed,  copper  m«f  bi-'' 
rcgan]c<I  as  prciVirubla  to  silver. 

The  gold  cmployoil  in  ni«cbni]ical  dentistry  by  iDo^t  practilioocn  i^ff 
altogcthi^  too  impure  for  the  purjMue,  il  boiiig  nnt  mure  thoii  vigbtvra.^ 
G«nta  fiite,  and  BOmctimoa  it  ia  reduced  even  to  fourtucn.     When  luiL^ 
above  tbeee  staudarda  of  fineneaa,  it  ia  dtwolored  by  the  bucixJ  secre-  — 
tlons,  iiuporta  a  d»agr«eablo  tadte  to  the  niuutli,  aud  bcc«iuee  brittle  * 
after  it  has  boon  worn  for  u  few  ycara.    The  plak*  which  »  to  serve  as    ' 
a  l>aHi»  liir  artiti<!iul  t4«th  frliuuli)  never  be  reduced  below  twenty  cant*; 
and  ai  t)iat  fur  thv  up|H>r  jaw  dooa  not  rc()uirc  ta  be  more  than  ouv-thiDd 
er  one-liiilf  lu  thick  a*  that  of  tlio  lower,  tlie  gold  ibr  the  latu-r  may 
bo  A  little  filler  than  that  cmplvycd  for  tli«  formt^r,  aa  it  i*  accOMtry 
tliat  it  i^hould  be  more  mnlloable.     The  following  niaudnnU  gf  fiiicoeai 
Boay  be  regarded  oe  the  licrt  that  can  Iw  luloptcd  fur  gold  uM-d  in  cod* 
noclioD  wilh  artificial  Icelh:  pliito  for  the  upper  jaw,  twenty  carau; 
for  tbo  lower,  tweuty-ooe ;  Mni  lor  clasps  and  vire  fur  spiral  Bpriagt, 
eighteen. 

Iti  ri'diii-ing  perGcctly  pure  or  twonly>fonr  carat  {[uld  to  lhe»e  >tan>l- 
anl*,  fint  make  an  alloy  of  cop(>er  and  nilver,  which  may  l>e  either  in 
the  prfijiortion  uf  eopl>er  4,  wlver  1,  or  copper  9,  eilrer  1,  according  lo 
tlic  qtialilittt  reijuiivd  in  the  plu[«.  The  efleeta  of  the  two  roelab  are 
in  strong  ecmlratit,  —  eop|ii:r  giving  hardnees  and  elasticity,  and  d«K|^ 
ening  the  color  into  a  ml;  silver  presterviug  the  aoftncee,  and  givii^  a 
gnieiii.'h -while  uliade  to  the  original  yellow  of  the  pure  gold.  Of  tlHW 
ftUuys  take  —  Vi  twculy-oue  graiiu  of  pure  gold,  three  gnuna ;  to  tnco^ 
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liofl  of  pun)  gdlil,  four  gnitu ;  and  to  eighteen  graiiu  of  puro  gold, 
nix  gmtns;  to  auikt:,  nwjtci- lively,  lwciilyiiiii.>,  twcnly,  and  cighteco 
carat  yuld.  [d  Ui«  lultcr  <-iu>e,  tlio  alloy  ihould  bv  uwd  cxiutainiiig 
aoMt  !>ilv«r,  aa  uj  large  a  peroenuge  of  copp«r  niakve  the  gold  too  bard 
iDil  i-laBii<;,  aitd  fiiteb  it  rather  too  red  a  color. 

Ttid  f[cil(l  iJimiM  Iw  first  melted  in  a  cltwu  cruoiblo,  aud  as  soon  as 
it  liiu  h<<ci>iii)>  thiirtiuglily  IumhI,  tlte  iiilver  and  copper  alloy  niny  ht 
Lhn>wit  ill,  with  l<rt*  or  thre*!  stiuill  lumpn  of  borax.  AtUr  keeping 
the  wKulo  in  n  uwltnl  rtate  for  »onw  five  ur  Icfi  nuiiut<9,  it  should  b« 
rjiiii'klj*  poured  inlo  an  iagot-mould  uf  the  proitcr  »iju-,  proviougly 
rarmed  and  oilvd.  If  the  gold  crai:k«  during  the  procon  of  hamm«r- 
iaK  or  rolling,  it  mudt  be  inelled  again,  and  a  few  small  pieocfl  of  borax 
rith  a  liuli;  muriate  of  ammonia,  thrown  in,  and  io  fiT«  or  ten  mia- 
iUm  Tvt^Mt  into  an  ingot. 

Wlitm  wmp*  niid  filiogK  am  to  b«  ooovcrttd  into  plate,  they  should 

inl  Imi  n-iin<;d.  a(\<-manl  [in^pcrly  alloyed.    Thi«  may  also  bo  neccs- 

iiry  witli  all  giiM  ihv  tjiinlily  or  Uncncss  of  which  is  not  known;  but 

rith  naliiinal  co\m  having  a  known  lixtil  stninhird  tlils  will  not  b» 

try.     Whnn    they  arc   above  thoM  staiidardfl  of  fini.'nes8,  the 

Jul  of  alloy  oeceatary  to  reduce  them  to  the  nKjuired  fiueiieaj  may 

rraitily  found  by  calculntiou.       It  is  oAru  uunec-cwary  to  change 

Lhu  fiiKMiuici  of  either  Amerioia  (21.6  carat)  ur  Euglish  (22  carat) 

[coin;  eepecially  when  the  depth  of  the  plate  in  upper  cosfv,  or  tha 

'  itrtiniinenoe  of  the  ndge  in  lower,  gives  additional  ttiflttCA  Io  the 

[■lat4!. 

Thrre  ar«  two  priDoipW  upon  which  plates  are  altoycrl.  The  Brat, 
I  *ui(l  oommon  ouv.  is  to  odd  as  much  nlluy  as  the  nM  uill  eUn<l :  the 
•cooimI  b  to  add  th«  least  possible  qnantity.  The  finit  nstilu  in 
■>ighl4)eii  carat  gold,  aud  uses  mainly  silver,  leet  the  six  grains  of 
ulloy  should  make  it  too  brittle.  Tb«  Iiut  results  in  twenty  or  twenty- 
t«ii  canit  gohl,  and  it«a  chiefly,  or  fscliisivtij'.  copper;  siiico  the 
Ifont  quantity  of  this  gives  greatest  Klifl'rKw. 

The  «tmple  rule  is  to  have  the  \Mn-vt  plato  which  the  form  of  the 
nuMlh  will  permit.  For  shallow  mnnlhs,  requiring  iucreaaed  atifnieM, 
|lwi-niy-<-aral  pl»t«  may  be  used;  but  better  practice  etill  U  to  iucreaoe 
'  riKidiiy  by  greater  tliickniM,  or  aonMlimoa  by  doubling  some  i«rt 
of  ike  plate. 

Id  coinicrtiivn  wiih  the  alloying  of  ftold,  it  Ii  proper  to  make  some 
nniariu  UpoH  thu  It^rms  in  winch  Uie  fiaeii«M  of  alloys  is  expratsed. 
ud  iba  mniu«  of  ascertaining  iL 

Pan  gold  Iwing  taken  as  the  .itarting-potnt,  it  may  bo  expressed  by 
uuiy  (I.I,  ur  by  24,  or  by  1000.     lu  the  hni  case,  tiiieosn  is  given  in 
J^MlwMt.    Ill  tha  swxmd  case,  by  parta,  called  earaU,  which,  for  oon- 
U 
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Teaieoc^,  may  be  considered  aa  equivalmkt  to  n  gnin  ;  thiu  raprvseot- 
ing  pure  gold  by  24  graina,  or  1  dwL  In  tlio  third  case,  value  is 
expressed  iu  deetmaU,  and  b  lJi«  most  uinvcnirflt  system,  nliitoagb  tbe 
second  is  the  moit  cuiWroary  irith  j«w«IIcnf  and  dcnliEtB. 

The  folluwiug  Wble,  proiured  hy  Prof.  Autten,  will  sbow  the  rd«- 
live  ralue  uf  ilii»e  three  ^ivoui  iu  u  few  of  tbe  meet  usual  (vraxt  of 
gold  alloy : 


nucTiMi. 

(Ubatl 

Vtamtia. 

Pure  Gold 

1. 

24. 

lOM. 

Kni(liRli  Cola      >         .        1         . 

^f 

22. 

iii«.e 

AmcrioKD  Coin      .... 

Sl.fi 

•oa 

Denllata'  Gold,  leal    . 

20. 

sas.« 

"            '■     gooJ      .         . 

. 

IOlS 

8oa 

JcweUera'  Qold.  belt          .        . 

19. 

75a 

■'                ■■       Rood      . 

1G. 

C2&. 

"            "     oummoa   ■        . 

12. 

£00. 

Commoncit  Solder 

8. 

S33.2 

The  table  ^ivo.S  Ibe  anrnunt  of  puru  gold ;  Rubtmcting  which  from 
tbe  numbt^r  at  ibe  hiuid  of  nich  culuinn  will  glvii  the  amount  uf  alloy. 
For  example:  bc«t  JcwclIerR' gold  contain*  dgbtecn  caratii  of  pure  gold 
and  ctx  carats  of  alloy;  or  three-fourths  pure  gold  and  ooe-fourtb  alloy; 
or  750  parts  pure  gold  and  250  parts  alloy. 

To  know  bow  much  alloy  is  required  to  reduce  gold  fruni  one  Biw 
neat  to  another.  Prof.  Au)>K;n  gives  the  following  rule :  Divide  the  Ahmt 
ooniJ  (c)  by  ti>«  differmr^  bfJwern  the  loteer  (ttrat  (c)  and  the  higher  (C); 
divide  the  wi'yAi  (W)  of  the  gold  bi/  (Ail  quotiaU  (o-f-(C — c)  ),  and  it 
will  give  the  amount  ol'alloy  (A)  lobe  addtnl.  Uealvogivnthi;  follow- 
ing table  of  DIVISORS,  which  will  be  found  convcoicot,  as  saving  tbe 
necessity  of  much  calculation : 


Riau*. 

B. 

n. 

». 

IlL 

u. 

H. 

U 

ix 

24. 

u. 

T. 

5. 

».8 

s. 

2. 

1.4 

1. 

■ii. 

SI. 

la 

e.3 

4.6 

2.6 

1.7 

\i 

31,3 

SO. 

12.6 

T.a 

c 

2.8 

1.3 

M 

20, 

19. 

9, 

4. 

2.3 

l.S 

1«. 

& 

KA 

s. 

The  first  vcTti<tal  column  roprtttcnls  the  fioeueaa  btfare  alloying ;  the 
first  borixontal  column  the  fincn<W(iyi«T alloying.  Example:  To  rvduce 
a  double  eagle  (wnghing  A16  gruin.-i,  and  '2\fi  catMs  fine)  to  20,  18, 
and  12  carat  pbte,  divide  the  weight  by  12),  6,  and  It ;  tbi«  give*  the 
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unoonta  of  allojr  to  be  added  —  for  the  first,  41.3  gratnB ;  for  tlie  sec- 
ond, 103.2  grains;  and  for  the  third,  387  grains. 

When  it  is  required  to  know  the  fineness  of  the  plate  or  solder  made 
from  known  quautiUee  of  gold  and  alloj^,  multiply  the  vieighi  (W)  o/ 
$old,  before  aUoying,  by  itt  carat  valuation  (C)  ;  divide  thig  product  (C  W) 
by  the  weiyht  of  the  gold  after  aUoying  (W  +  A);  the  quoUent  will  be 
the  carat-value  (c)  of  the  alloyed  gold. 

This  and  the  preceding  rules  may  be  also  expressed  by  algebraic  for^ 
muln: 


(1.)       A=W- 


C— c 


(2.)      c  = 


CW 

w-i-a' 


The  fineness  of  any  mixture  of  alloys  of  known  value  may  be  found 
by  a  simple  arithmetical  rule.  Multiply  each  weight  by  its  carat  (pure 
gold  being  24),  divide  the  sum  of  the  products  by  the  sum  of  the  weight*, 
and  tbe  quotient  will  be  the  carat-value  of  the  mass. 

The  following  formulas  may  beemployed  for  manufacturing  gold  plate 
from  pure  gold  for  dental  purposes :  Nos.  1,  2,  and  3  for  the  base,  and 
Ko.  4  for  clasps: 


Fo.  1. 

No.  2. 

Gold  Flalt  16  earati  fint. 

Oeld  Plate  SO  earali  fitu. 

18  dwts.    .       .        .  pnre  gold, 
4  dwts.                  .        pure  copper, 
2  dwls.    .         .         .   pure  sitTer. 

20  dwts.     .                 ,   pare  gold, 
2  dwU.         .         ■        pure  copper 
2  JwtB.     .                  .   pure  siNer. 

No.  8. 

No-  i. 

Gold  Piatt  21   earaU  fine. 

Gold  Plait  20  earati  fiiu. 

21  dwts.     ,         .         .   pure  gold, 
2  dwts.        .         .        pure  copper, 
1  int.      .        .        .   pare  aiiver. 

20  dwts.     .                 .  pure  gold, 
2  dwts.                          pure  copper, 
I  dwt.      ,        ,         .   pure  silver, 
1  dwt,          .        .         platiDum. 

The  following  formulas  may  be  employed  for  manufacturing  gold 
plate  from  coin  gold:  No.  1  for  the  baae,  and  No.  2.  for  clasps: 


No.  1. 


No.  2. 


Gold  Piatt  18  earaU  fine. 

Gold  Piatt  20 

carat!  fine. 

20  dwts.     .         .        .  gold  coin, 

20  dwts.     , 

.  coiu  gold. 

2  dwls.         -        .      pure  copper, 

8  grs. 

pure  copper 

2  dwlE.     .         .        .  pure  silver. 

10  gre. 

.  pure  silTcr, 

20  grs.  .       .       . 

pl&tinum. 
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CHAPTER  VIL 

INOOT-UOULDS,   BOI.MKO-ltn.Ifi,  601J)F.R. 

Tim  gold,  afl«r  beiug  ro6u«l  or  alloyeJ,  ahoulij  ihcn  bo  rcmelted 
III  a  ckau  crucible,  wtll  nibbed  ou  the  inside  with  burax,  aod 
pouriMl  into  ao  iugot-mould  (Figs.  203,  204,)  of  proper  len^ti,  width, 
oitd  tbictcuetB. 


Vi.i.  iOS. 


Flu.  20I. 


Ingot-moulili  may  bcvf  iron,  KMipitODe,  or  cbarcoa].  The  firet  is 
p^rhap!  most  convvniimt.  TIm  vocond  gircA,  with  tlio  satue  gold,  n 
touj;her  iugot ;  whilst  with  th«  last  th«  greuUsA  tougbiust  of  mctAl  i« 
obuined,  bo  far  aa  tbe  naturo  of  Iho  iagot'iDould  con  mmlifj  it  Ffg- 
iron,  From  the  same  furnace,  run  into  iron  mould*,  maybe  vliite  wkI 
brittle  :  or  into  eand  moulds,  gray  and  loM  brittle;  or  into  charcoal, 
dark  gray  and  boH.  Soma  snch  modilicstioa  of  tlio  molecular  arrangv 
tuent  of  gold,  dufl  to  its  manner  of  cooling,  i»  probably  tbe  eomet 
explanation  of  tbo  fact  that  a  charcoal  mould  yivhU,  other  tliioga 
being  equal,  a  tJ^u;;ber  ingot  than  iron. 

The  charcoal  ingot-mould  ia  easily  made.  Select  a  firm-grained  piec«; 
saw  in  hair,  and  malu  •mooth  by  nibbing  the  surfiKcs  together.  Then 
make  the  matrix  in  one  of  three  waya:  «ther  cut  the  shape  required  out 
of  oue-half  with  the  proper  gat«;  arbcfidabeavywireinlo^hapcof  the 
iDgot  and  gate  and  bind  it  botween  the  surEiicee ;  or  saw  offa  charcoal 
slab,  and  after  cutting  out  the  shape  of  the  ingot  and  gate,  hind  it 
between  the  nurlacea.  Those  «bo  have  ouce  used  a  chatcoal  Ingol, 
will  seldom  use  any  other. 
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After  it  baa  become  sufficiently  cool,  it  may  be  placed  on  an  anvU, 
and  its  thickness  reduced  to  about  an  eighth  of  an  inch,  with  a  ham- 
mer veighiog  from  one  to  one  ajid  a  half  pounds.  It  should  then  be 
well  annealed  by  being  placed  in  the  furnace,  lightly  covered  with 
small  pieces  of  charcoal,  and  heated  until  it  assumes  a  uniform  cherry- 
red  color;  or  it  may  be  annealed  with  the  blow-pipe.  It  may  be  neces- 
sary, during  tlje  operation  of  hammering,  to  subject  it  once  or  twice 
to  this  process,  to  prevent  the  gold  from  cracking.  If,  notwithstand- 
ing this  precaution,  it  should  crack,  it  must  be  again  melted,  and  re- 
fined with  muriate  of  ammonia.  8udden  coaling  does  not  make  it  brittle. 
On  the  contrary,  some  jewellers  maintain,  that  if  plunged  in  alcohol 
and  water,  it  ia  sol^r  than  when  slowly  cooled.  A  little  sulphuric 
acid  in  the  water  will  give  a  bright  surface  to  the  plate,  by  cleansing 
off  the  oxide  of  copper ;  but  this  acid  pickle  ia  only  necessary  for 
removal  of  the  metal  of  the  dies,  used  in  swaging,  or  of  the  borax 
osed  in  soldering;  in,  all  other  cases  we  prefer  to  have  the  oxide 
coating. 

After  the  gold  has  been  reduced  to  the  thickness  just  mentioned, 
and  well  annealed,  it  may  be  placed  between  the  rolls  of  the  mill, 
previously  so  adjusted  as  to  be  the  same  distance  apart  at  both  ends, 
and  not  so  near  to  each  other  as  to  require  s  great  eSbrt  to  force  it 
between  them.  The  rollers,  however,  should  be  brought  a  little  nearer 
to  each  other  every  time  the  plate  ia  passed  between  them,  and  during 
this  process  they  should  be  kept  well  oiled,  so  that  there  may  be  as 
little  friction  as  possible.  Many  roll  the  ingot  without  any  previous 
hammering.  In  the  process  of  rolling,  care  must  be  had  to  anneal 
often,  and  to  roll,  in  one  direction  until  sufficient  width  of  plate  is 


Fio.  206. 


Fio.  208. 


obtained;  then,  before  cross-rolling,  be  sure  to  anneal,  else  the  plate 
will  be  very  apt  to  crack. 
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RollinK-milU  for  gold  are  varinuslj  coiutructed.  Some  are  fery 
simple,  white  others  are  quiie  complex,  having  a  gTOit  defti  of  machiRcrr 
coanected  with  Uietn.  The  rollers  aUo  vary  ia  length,  frunt  lliree  to 
five  inches.  For  tlic  gold  plate  u»ed  hy  dentiata,  thej-  need  nut  be 
more  than  three  or  three  ainl  a  Imlf  iiu'lics  long.  Fig.  205  tvpresenU 
a  Btoi|ile  form  of  rolling-mill,  vihiiout  the  ef^gwring,  u  wefi  id  Ffg. 
20&  The  latter  w  a  atroiig  but  iiimplo  mill,  aiul  w  vny  well  suitetl  lo 
the  doiitid  lalioratori-.  Tlici  st-l  rarvKji  at  the  top  are  turned  with  a 
Tod,  Btnl  niii!"t  lie  Wtli  niiiviil  aliki-,  elw:  the  plate  will  be  thicker  on 
one  side,  and  will  cnrvi  lateriiUjr  in  rolling. 

Fig.  ^07  repreecpt«  a  morr  complicnled  mill, designed  for  thom  who 
do  much  or  heavy  rolling.     With  such  a  mill,  all  the  rolling  of  a 
laboratorr  <wiild  be  done  without  the  aid  of  an  iketulAnt. 
The  thiokneM  of  the  plate  may  be  determined  by  a  gange^itato. 

That  which  is  to  aorve  aa  *  basia 
for  artiiK-itil  teeth  for  the  upper 
jaw  may  lie  rrdtiwd  uutil  it  fita 
the  gaug«  at  25,  26,  or  27.  acwrd- 
ing  lo  the  quality  of  Ibe  plate 
and  tJic  dei>th  or  irregularity  of 
the  arch.  For  (he  lower  jaw,  and 
for  backings  and  clasps,  it  may 
range  from  31  to  24.  AVheo  the 
whole  alveolar  border  anil  a  por- 
tion of  th«  roof  of  the  mouth  la 
to  be  mvenMl,  it  may  be  a  little 
tliinner  than  when  applied  only 
lo  a  iimall  aurliice;  alw  thinner 
when  the  arch  is  deep  or  irregular. 
The  purer  tlie  gold  ia,  the  thicker 
Diubt  be  tlie  plate.  When  very 
wide  claape,  too,  are  employed,  it 
is  not  aecc«ar}-  tliat  the  gold 
should  bo  as  thick  as  if  mjuired 
for  n.irrow  oiiw ;  and  low  or  « ido 
L  backings  need  not  be  so  thick  as 
'long  or  narrow  ones.  Lower 
plnt*^,  if  wired  around  the  edge 
or  dotdiled  over  the  middle  tliird. 
may  be  made  of  the  same  thickDcae  as  an  upper  plate.  But  theie  are 
maltent  which  the  jiidement  of  ihe  dentist  alone  can  propcrlv  ileicr- 
mine,  and,  com^c^wiitly,  no  nile!<  can  be  laid  down  upon  this  subject 
from  which  it  will  not  soinetimea  be  oecoseary  to  deviate. 
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Gaage-platee  are,  imfortanstely,  not  uniform.  For  many  yean  the 
B08t  reliable  were  those  manufactured  by  Stubbs.  But  it  ie  difficult 
to  procure  them.  At  the  game  time  it  lb  very  important  that  some 
Kandard  should  be  adopted  in  the  profession.  Under  these  circum- 
stance we  apprave  the  suggestion  of  Dr.  B.  S.  White,  who  recommends 
the  gauge-plate  given  in  Fig.  208,  which  has  been  adopted  by  the 
principal  bran  manufacturers 
of  this  country. 

It  may  be  necessary  some- 
tunes  to  make  gold  wire  for 
spiral  springs  or  other  pur- 
poses, also  hollow-tube  wire.  A 
draw-plate  (Fig.  209),  strong 
pliers,  and  bench-vice  (Fig. 
210)  are  the  necessary  tools ! 
for  this  purpose.  The  draw- 
plate  should  be  of  the  hardest 
steel,  with  the  holes  diminish- 
ing very  gradually.  The 
pliers  should  be  rough  at  the 
end  for  grasping  the  wire, 
which  must  be  often  annealed 
during  the  process. 

Tube-wire  may  be  obtained  from  the  jewellers,  by  whom  it  is  known 


Fio.  209. 


as  joint-wire.  But  it  is  seldom  over  sixteen  carats  fine.  For  use  in  the 
mouth  it  should  be  not  leas  than  twenty  carats ;  but  for  many  purposes, 
pure  gold  or  platinum  tubing  is  better.  It  is  easily  made  as  follows: 
Take  a  small  strip  of  plate  one-fourth  of  an  inch  wide,  one  or  two 
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inches  long;  Blifjhtly  taper  od«  raid ;  bund  il  Hround  ■  maiidril  v  m*'^ 
mon  kuiltiDg-Di-cdli:,  nn<l  pww  iitto  od«  i>f  tha  larger  holn  of  tbe  <lr^*' 
plate,     'ilion  vrilh  the  plii;Ri  iJrKV  it  Uirough,  aud  re[i«>il  uniil    *-^ 
vdgesof  the  Mrip  nKxrt,     Remove  th«  muidril,  and  told^r  th« 
vlth  Hn«  gold  or  e)so  pure  gold.    Lnttif,  Klect  a  mandril  or  ni 
iIk  niu  of  l)ie  re^iuirvd  tubo,  and  drair  the  wire  until  It  luu  th«  p. 
tlildcncsa.    If  the  bore  is  to  be  smaller  than  an;  ne«ll«  at  hawl, 
Uu  drawing  may  be  done  iritliMK  the  mandril. 
Tho  nmpleet  nuthod  uf  winding  wire  into  a  apiral  apring  U  to 
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It  between  two  blockn  of  wood,  hM  bvtwMn  tho  jawa  of  a  email  Iwndi 
vU-a,  a»  NbowR  in  Fig.  210.     The  upper  end  of  the  wire  ic  tht^n  gra«j 
by  u  hiuid-vice  or  nlidiiig- tongs,  in  eonncctioii  with  a  spindle  or  Mcol 
wire  th«  siin  of  »  Hmull  knitting-noodto,  six  or  oigfat  iDchee  in  length. 
The  spindle,  nseliog  on  the  blocks  of  wood,  is  made  to  rei.'olTCi,  and  bj, 
this  luoTonieiil  the  gold  wire  is  dmwn  through  tho  blocks  and 
firmly  and  cloaely  round  the  8te«l  rod. 


nOLn  AOLDER. 

In  making  gold  solder,  the  materials  employctl  for  the  purpnw,  if 
not  pure,  should  he  reflnpd  ^arately.  Unlmi  this  is  done,  it  will  ba 
difficult,  and  ont>n  impoeeibte,  to  asceHain  their  relative  purity,  which 
should  be  known  to  insure  ilic  desired  remit.  The  gold  is  plactd  in 
a  citm  onieible  with  a  little  borax,  and  as  roon  as  it  has  bft-oma  per- 
fectly melted,  the  silver,  and  afterwnrd  the  copper,  are  a4ldHl.  When 
tli  ar«  melted,  tho  alloy  may  be  tmiDodiat«ly  poured  into  au  iagnt- , 
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mould,  prfiTionaly  warmed  uid  oiled.  The  proceaa  of  Kammering  aad 
roUiag  the  Bolder  ia  the  same  aa  that  described  for  gold  plate.  lu  coa- 
Mqueooe  of  the  large  amount  of  alloy  in  solder,  it  is  Botoetimea  so 
eUff,  and  eren  brittle,  ae  to  be  with  great  difficult}'  rolled  ;  this  diffi- 
culty is  increased  b;  the  fact  that  its  low  fusibility  makes  it  not  very 
easy  to  anneal  without  melting.  This  is  especially  the  case  with  sol- 
ders in  which  line  or  brass  is  used. 

In  making  solder  into  the  composition  of  which  zinc  enters,  the  other 
ingredients  must  be  thoroughly  melted,  then  the  zinc  (or  brass)  intro- 
duced at  the  last  moment,  rapidly  stirred,  and  the  metal  poured.  A 
piece  of  charcoal  will  be  found  better  for  making  small  quantities  of 
solder  than  a  crucible. 

The  solder  employed  for  uniting  the  various  parts  of  a  piece  of 
dental  mechanism  should  be  sufficiently  fine  to  prevent  it  from  being 
easily  acted  on  by  the  secretions  of  the  mouth. 

If  pure  gold  is  used,  the  solder  will  be  of  finer  quality  than  if  twenty- 
two  carat  gold  is  used,  but  will  not  flow  quite  so  readily.  But  twenty- 
two  carat  plate  may  be  used,  if  its  alloy  Is  known,  by  making  due 
allowance  for  the  amount,  which  is  easily  calculated  by  use  of  preced- 
ing rules.  The  following  makes  a  solder  sixteen  carats  fine,  and  may 
be  used  for  eighteen  or  twenty  carat  gold  plate;  it  flows  very  freely. 

No.  I.— Pare  gold 6  dwls. 

Fine  (iWer 1     " 

RoMt  ooppsr 2     " 

By  adding  one  or  two  grains  of  zinc,  a  solder  may  be  made  that 
will  flow  at  a  lower  temperature  than  that  made  by  recipe  No.  1.  It 
will  also  have  &  finer  gold  color ;  but  it  is  apt  to  impart  to  the  piece  a 
brassy  taste,  and  for  this  reason  the  author  rarely  uses  it.  Zinc  solders 
are  apt  not  only  to  have  a  brassy  taste,  but  also  to  become  brittle  after 
long  use. 

The  following  formulas,  taken  from  Dr.  Kichardson's  work  on  "  Me- 
chanical Dentistry,"  furnish  solders  (No.  2)  over  fifteen  carats  fine,  and 
(No.  3)  eighteen  carats  fine. 

No.  2.  No.  S. 


Oold  coin  . 

.     6  dwts. 

Sold  coin 

.    80  p»rtB. 

SiWer    . 

SOgrs. 

Silver 

4      " 

Copper 

.     20    ■' 
TO    " 

Copper   , 

.       1      •' 

Brau 

Braaa 

1      " 

Other  recipes  might  be  added,  but  the  foregoing  have  been  found 
with  us  to  answer  every  purpose.  More  difficulty  arises  in  the  ifse  of 
tolden  from  a  wrong  method  of  solderiug  than  from  defect  in  the  sol- 
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den  tlietnselves.  Almott  «rerT  dentut  irill  be  fouml  to  han  bit 
favorite  recipe,  which  *' invnriablir  flows  stDoothly."  Thv  virrr  ttiX 
that  so  maay  hua<lrL'il  dilferont  coldm  work  bo  w«1I  goaa  far  lu  {>rov« 
what  we  have  said.  8oiii«  will  boost  of  usiug  a  aulder  as  fine  aft 
ibe  [ilate.  Ttiia  may  be  true  il',  by  "fincneas,"  we  mesa  aiiupty  ntnt 
^'aluattflu.  Bat  a  solder  cooiainin);  two  graiua  of  tine  lo  the  dwL  ia 
in  no  true  sense  as  fine  as  a  pinto  alloyed  with  th^t  antouui  of  ooppac; 
yet  both  are  twenty-two-carat  tueta).  Itulai  fw<  ihe  niunafjranem  of 
•older,  plate,  and  bIow-pl))e,  in  Ihe  act  of  aolde^t.tg,  will  be  benwfter 
given. 


CHAPTER   VIU. 


o0pa  AM)  matbriaijs  for  iupressio.hs  op  tiib  wouth 

PLASTER  Unt)RI& 

IN  the  coRstnictioD  of  a  dontat  siib«titute.  mounted  upon  b  plate  or 
boAc,  it  is  necewary  to  obiuio  aii  exavt  nuNlel  of  tJte  part*  upon 
which  il  ie  to  ixet,  and  to  which  it  U  in  hi^  atiacheiL  For  Uuk  purpoM 
a  perfect  impreauon  of  tliese  partHmuii  W  nbuiiiiod,  iurolvtag — Fir*i, 
the  choicu  oT  u  NUitable  impreuioa  cup;  suouudly,  the  selection  of  an 
imprcatiion  laateriaL 

Muitt  be  of  Hueb  du  and  eliape  as  to  permit  tbdr  tuy  inlroilnctid 
into  th(-  mouth;  aW  iiitist  tbey  fulluw,  ad  nearly  as  poesible,  tbe  out- 
line of  llic  surfaces  to  be  copied,  allowiuj;  a  uniform  B|MU>e  of  nne- fourth 
or  onc-eit^bth  of  an  inch  for  tlie  luaierinl.  These  cu|w  are  »i>niotlm«* 
called  niuiith-cu[is,  or  wax<hflldcn;  but  we  tbiuk  Ibe  numi.-  givi*n.  mod 
now  Kcnoriilly  umti,  \i  griaiily  to  be  preferred.  They  are  of  two  kind*, 
metallic  and  giitta-pcirebn. 
Metallic  cup*  foniierly  were  made  of  *hect4in  (Fig.  211),  cut  inta 
shape  and  eoldcmd,  and  w«rc  eo  imperfect 
that  it  wa«  Tcry  often  neceamry  to  iwa^ 
BKIsllic  cupt  to  mit  ipccla]  CMea,  Tlie 
d«pot»  now  «u]i|i1y  an  exc^'ll'^iit  aaaortincnt 
oF  w)'Il-»hii|Md  Uritoiiiiiu  impri-nilon  eupa, 
of  which  sixteen  will  contlituie  a  full  set; 
naiuely,  six  siaea  for  full  upper  cnaea  ( Figa. 
213  and  213),  and  tlir«e  for  ftill  lowor 
(Fig.  215) ;  thieo  vlui  fur  partial  upper  caaos  (Fig.  214).  (to  theM 
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A«  outer  rim  rins  at  n  right  angle)  ;  and  fbor  for  partial  lower  {tbcsa 
capa  have  n  deprcwion  iFig.  216 j  or  a  ptuco  cut  out  (Figs.  217,  218) 
to  remre  the  fnint  tmtli). 

Fig.  'il9  rcprtsealfl  Dr.  Fraiiklin'a  cup  for  full  ]oii«r  imprcmloDt : 
ihe  eloi  and  upper  groove  porcnit  ecrondnrj  prcMure  uf  tUe  wax  gr 
[>liuiti-r,  afc«r  t)i«  Hurjiluit  material  ia  forced  up,  aa  it  ia  preaacd  on  Um 
nIvooIus. 

Excc[>tional  cases,  which  no  fonu  of  purchased  cup  will  cuit,  amy 
r«([uiro  a  svaged  braae,  zinc,  copjxir,  or  silver  cup ;  or  a  cup  cost  out 
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Put.  S13. 


Fill    -'14. 


FiQ.  SIS. 


of  Britannia  metal,  or  other  tin  allny.  TV  prorfaa  of  Bvaging  will 
hereafter  be  described;  also,  the  luethoil  of  mouMiiit-  a  cup  from  a 
pattern  of  wax.    Most  of  these  cases,  however,  tnaj  bo  met  \>j  bendiuf^. 
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ksmnicring,  or  cutting  tbfi  ordiuai;  Britaunia  cup:  remembt-Hng 
olwaj-s  Uial  a  viae  economy  nercr  hfluUkUs  lo  eacrifitse  tbe  cup,  lu 
(ccuro  escclieuce  of  ttie  iiuprewiuu  or  Uie  mtUij;  of  time.  Witliinit 
UikatUptatiuDuf  tlio  cup  to  th«  furmofthfi  alvi-olar  ridgv  ami  jMdatc, 
it  is  impoeuUe,  in  cerutin  tnouttu,  to  get  s  good  wax  ur  gutta  peraha 
impressioD. 

Cupa  »iinllar  in  )i1iupc  to  tho  Britannia,  but  not  in  n>  many  varictiM 
of  tint,  arv.  also  made  of  hard  rubber  aad  porcelau).  Tho  first  cannot 
eosilj,  am)  the  latter  canoot  at  all,  bo  modified  in  shape  to  suit  special 
camt.  The  |iorc«Iain  cupi  are  hnntbome  aud  clean  looking ;  but  tlief 
ari;  eotiily  broken,  aiid,  vhen  plaster  ia  usod,  it  will  sometimes  leave 
the  glazed  surGice  and  cling  to  the  m<<ulli.  We,  therefoiv,  i>nifi-r  the 
Britanuia  cup,  uiiluss  the  case  reiiuirei  Prof.  Audteii'a  gutta-pt-rvha  cup. 

These  cups  wen  originallir  de%'i.ied  to  meet  a  difScultv  iucidoit  to 
Tulcauild  partial  piocM.  Pi'rfc<:t  imprisntDiiitof  dnvi-laih'd  inlrnlcntal 
BpHcim,  and  the  lingual  «ide  of  toolnn  and  btcu*pids,  ottca  un^ln-cut. 
ani  jmpoxiiblo  in  wax  or  gutta- perch  a.  Yet  Prof.  A.  regards  this  as 
essential  to  tho  pr»per  cwi^slruiriiwn  i>f  a  partial  viih-jinitc  •«,•!  of  t««h. 

Thoy  aru  lliu»  uuule:  Tuku  a  wax  imprcswitKi  and  iniike  a  model ; 
in  partial  cases,  brush  over  tho  tAoth  of  the  model  one  or  tvo  layers 
of  thin  plaster,  to  Gil  up  all  undercuts,  and  to  make  the  platoUt  lousely; 
saturate  tlic  mudvl  witlt  water,  and  mould  over  it  a  Kutla-pertha  cup. 
Tilt*  lext  U  ftoiie,  not  by  nsin^  the  gutta-percha  in  sheet,  but  by  &nn 
making  into  a  ball ;  theu  working  it  from  the  palate  outward,  Wving 
a  thick  RiiLtN  ill  ihu  ci-uire.  It  nhould  be,  on  the  iuHiili.',  from  ouo- 
fourth  to  unc-hid  r  of  an  inch  thick,  no  ax  to  lie  ulifTand  unyirliling;  but 
»ii  tliu  outaidc  not  more  than  oniM^itjtitli  or  0De«ixii»riith  thii^-k,  so  as 
to  be  xlightly  clastic  auJ  yivldinj^.  The  whole  iii«id<i  of  the  cup  must 
bo  roiigh'MK'd  tip  nith  a  scaler  or  excavator  in  such  a  way  that  the 
plaster  can  lake  fin»  hold.  In  most  partial  casts,  tlic  impr<»6ion  will 
have  to  he  removed  in  sections;  tlie  inside  remaining  entire,  but  tlie 
outside  and  ibe  parts  between  the  teetli  coming  away  separately.  In 
certain  coses,  it  is  necessary  lo  partially  cut  through  Uie  cup  )>cfore 
putting  iu  the  plaster,  au<I  uxually  u[H>n  the  tliick  maMoi  of  gam 
which  fill  the  intenleutal  Kpacm.  A  cut  on  tliw  innide,  in  lino  with  the 
n'^g<i  givnt  pliancy  to  an  othi'rwi«o  rigid  cup,  and  prriiiit«  its  easy 
removal.  When  it  ia  desirable  lo  exicml  tho  cup  around  tho  entire 
arch,  fo  as  to  get  an  exact  plaster  impression,  not  only  of  the  gum  hut 
of  all  tho  remaining  teeth,  this  rim  of  gutta-percha  must  be  slit  ai 
two  or  three  points,  to  give  that  pliancy  which  is  a  chief  tiierit  in  ihi» 
fonn  of  cupL  Theee  cups  have  no  liaudle,  but  are  removed  by  iuwjiing 
a  plugging  iiLitrutucnt  into  a  small  hole  previously  mada  iu  tho  back 
pan  of  the  cup  where  it  is  thlckusL 
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MuBt  poBsesB  the  following  properties:  (1.)  Pluticity  in  sufficient 
d^ree  to  copy  mucous  tissues,  avoiding  the  extremes  of  softness,  which 
peratita  them  to  fiow  from  the  cup,  and  of  hardness,  which  requires 
exce§aire  pressure.  (2.)  The  property  of  hardening  within  a  short  time, 
and  under  conditians  not  incompatible  with  the  mouth,  (3.)  Absence 
of  expansion  or  contraction,  except  in  very  moderate  degree.  It  may 
also  be  added  that  the  materials  should  not  be  sudi  as  in  taste,  smell, 
or  appearance  are  calcalated  to  disgust  a  patient 

There  are  three  materials  answering  to  these  requirements,  and  pos- 
sessing properties  as  distinctive  as  the  sources  whence  they  are  derived. 
From  the  Animal  kingdom.  Beeswax  ;  from  the  Vegetable  kingdom, 
Gutta-Pkrcha  ;  from  the  Mineral  kingdom.  Plaster.  After  their 
separate  description,  a  brief  review  of  their  distinctive  properties  vill 
be  given.  No  one  of  the  three  can  be  dispensed  with ;  no  one  should 
be  exclusively  used. 

Beenoax.  —  Formerly  the  only  material  used.  It  is  still  the  only 
one  fit  for  certain  cases,  and  is  absolutely  indispensable.  The  best 
«ax  is  irom  virgin  combs,  and  has  a  rich  golden  color.  Commercial 
adulterations  with  tallow,  etc.,  injure  it,  and  mixture  with  resin  makes 
it  harsh  and  difficult  to  manage.  Gutta-percha  is  sometimes  incor- 
porated with  it  to  give  hardness  in  warm  weather;  bleached  or  white 
wax  is  also  used  for  the  same  purpose. 

A  very  valuable  addition  is  paraffine.  Pure  parafiine  isvery  plastic, 
softening  at  a  low  temperature  (100°) ;  but  the  folds  of  soft  paraffine 
have  no  tendency  to  reunite,  and  consequently  the  mass  is  full  of  easily 
separated  flakes  or  layers.  It  imparts  this  property  to  wax,  if  in  too 
large  proportion  ;  but  its  moderate  use  greatly  improves  the  wax.  It 
causes  it  to  soften  at  lower  heat,  makes  it  more  plastic  when  warm,  and 
harder  when  cool. 

The  depots  furnish  wax  and  its  compoundt  in  very  pure,  neat,  and 
convenient  forms;  so  that  there  is  now  little  necessity  for  the  dentist  to 
spend  the  time  once  demanded  to  reduce  the  thick  cakes  into  serviceable 
shape.  It  may  be  well,  however,  to  state  briefly  how  to  prepare  wax 
for  impressions.  Melt  and  pour  into  cakes  one-quarter  of  an  inch 
thick;  cut  into  pieces  about  two  inches  square;  and  when  nearly  cold, 
roll  on  a  wet  board,  with  a  wet  wooden  roller,  to  one-half  or  one-fourth 
this  thickness.  This  breaks  down  the  crystallization,  and  reduces  it 
to  a  form  very  convenient  for  softening  when  wanted  for  use.  It  may 
be  softened  over  n  broad  flame,  or  before  a  fire  or  stove,  or  in  warm 
water.  In  using  dry  heat,  Ije  careful  not  to  melt  the  surface,  or  give 
the  peculiar  whitish  appearance  that  precedes  melting.  In  using 
water,  have  a  large  quantity,  to  secure  uniformity  of  temperature,  and 
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keep  it  at  I20''-I30''  Fabronbcit     hoUvt  tliU  it  will  not  yield  reaA 
to  thii  )fiiin  ;  ubove  this  it  bevomci  uiltinivc 

Bonii^'  practice  i»  n«CGMary  iu  IcnowiDg  llic  proper  quaalitr  of  wax  to 
use  ID  the  cup ;  tliu  luunl  mi>iliik«  U  to  lake  too  much.  Select  a  eup  of 
pn:i[>er  iihape  um)  kiic;  if  tho  nrcti  u  a  i}c«p  oue,  put  snine  tmnJ  wnz 
ur  ^ut[ii-|ii-rc'lm  in  thv  centre,  to  force  up  thownx  nt  lluit  )>»iiiL  Thi* 
is  tuucli  better  thiiD  to  bave  a  bole  ia  tho  cup  througb  wbich  to  inak« 
prvnaiiru  wllh  the  liogvr.  i^iifh  ciips  arc  worw  tbaa  uselwd,  f<rtr  it  u 
impomiitli;  to  iniikc  f^ecoDdnrr  pruvurv  without  injury  to  oibitr  p«Tti 
of  the  impression ;  except  in  etuc  of  wax  projecting  atH>ve  tlio  cup, 
ouUide  the  rid)^.  Put  tlio  wax  in  the  cup;  smooth  the  aurfitee,  which 
shotiM  be  a  little  softer  tbaa  the  body  of  ibe  wax ;  then  iiitruduoo  and 
press  against  tlie  guins  or  teecb  with  a  steady,  unifurin,  and  in<»)cnii«ly 
eirong  prtflsur«i  nUo,  aa  nearly  aa  powtble,  in  a  direction  at  ri|;bt 
aisles  to  tbe  plane  of  the  alveolar  ridge. 

The  WHS  above  Iho  cup  ia  pressed  asainst  the  (ninw  on  each  aide. 
60  that  an  exact  impreeeion  may  Iw  obtained  of  all  the  depreniom  and 
promiDences  on  the  ou(«ide  of  the  arch.  Bui  this  must  be  doti«  with 
great  care,  holding  tlie  cup  firmly  and  prefittlug  the  finger  againut  the 
check  or  Up,  rather  than  directly  upon  the  wax.  It  a  much  hotter  In 
all  ca«M  to  have  the  fidvtof  the  eup  high  enough  to  give  tho  wax 
support  at  all  points.  For  this  purpusc,  it  beeonios  iieccMary  some- 
times to  swage  or  cast  a  special  cup.  Very  perfect  wax  improasioaa 
can  be  taken  Id  such  cups.  On  the  removal  of  the  cup  and  wax 
fVam  the  mnutb,  the  greatest  precaution  is  necesMry  to  prevent 
injuring  or  altering  the  &hape  of  the  impreHsioa,  Holding  the  baudle 
firmly,  it  must  be  drawn  tltrcctly  downwanl,  in  case  there  are  front 
tv<!th,  in  (he  diriKition  of  the  axt«  of  tliiMe  teeih.  Impriitnioiu  of  a 
full  DppiT  nreh  Homelimw  adhere  very  tightly.  They  can  gitnerolly 
bo  looirened  by  drawing  up  the  ebe«k  and  Up  on  one  tide  or  both  Aim 
oltemstely ;  or  by  a  s%ht  cough,  whii;li,  acting  upon  the  palato.  ad- 
mits air  tiehind  and  above  the  impression.  Any  rtolcnoc  or  twisting 
motion  injures  the  impression;  in  wax  or  gutta-pcreha  such  defects 
cannot  be  detected  nntil,  on  completion  of  the  plate,  maladjustment 
oreatee  suspicion  of  its  caum.  Tho  wax  must  be  kept  in  tbe  mouth 
long  enough  to  cool  and  hanlen.  A  small  piece  of  ice  in  ti  napkin, 
held  againnt  tbe  under  side  of  tbe  cup,  will  rapidly  harden  it.  This 
Hiniplc  plun  ii  preferable  to  the  u^e  of  duuble  cups,  into  which  a  stream 
of  nAd  wHter  It  injected.  Tbu  latter  arc  not  only  expensive  and  tr(iu> 
bl<«>nte  to  u«e,  but  ibey  endanger  the  accuracy  of  the  impr««uun.  All 
wax  iraprcmionit,  unltMt  for  motlcls  on  which  other  cups  arc  to  be  made, 
ahould  bo  faarclenml  by  artificial  coM ;  it  greatly  help*  to  |irerrat 
change  of  ibapc  on  withdrawal.     If  the  surplus  wax,  by  contact  with 


ibo  llpaor  teetli.injara  Uie  iraprasioti,  thendf  it  i*  iifull  cue,  cut  off 
tbe  surpluf,  dip  inlo  wnrm  water,  iind  inlrudaco  tbe  tame  Imprewion  a 
•ecuiul  time ;  but  if  it  is  a  ponivl  ctkw,  it  niiut  be  tiik«D  adow,  fur  tbe 
Icdh  rumot  with  any  accuracy  «nU!r  iliL-ir  wax  iraprNriou. 

Gw/Zo-iWAd. — Tb)»  very  valuable  mutorJAl  irill  be  found  UMful  in 
ukiiif;  inipreuions  of  the  lowi^r  jaw  uiul  in  »om«  imrtia]  cams,  a1»o  fn- 
qu4iiilly  iu  full  upper  cbms  vrheii  thi;  tctth  aro  itet  on  n  \iilcatiilL'  hiao. 
The  tuaoipulatioos  are  dilTereut  acwiinliiigly  m  we  wish  to  itiaki;  ihc 
gniU>|>orcha  adh«r«  to  tli«  vup,  or  wiiib  it  la  part  from  the  sidw  of  th« 
cup,  as  it  ahrinka  on  cooling.  Iii  (he  fint  caw,  »oI>ca  in  irater  beatod  to 
180^-^00'  Fabruufaeil;  dry  otf  thu  water:  hold  for  a  few  mODMnls 
over  a  tiame,  and  prtau  inh>  a  warm  cup ;  keep  the  tiDKere  wet,  to  pn- 
Tent  tJie  fcutia-jwrclin  from  «tickiii)>,  but  do  not  let  water  get  betweeo 
H  and  lilt-  (!Up.  Ill  ihu  eocund  eoae  keep  the  surface  of  the  gum  wet, 
and  intnxlucc  it  into  a  cold  aud  wet  cup.  When  the  cup  is  filled,  place 
again  in  water  at  180° ;  tlwa  prew  it  somewhat  into  Bha|>e  and  intio* 
dura  iDto  ihc  mouth.  Preceure  inuat  be  more  gentle  iliatt  fur  wax ;  it 
RHMt  bit  kept  longer  in  tbe  moutli,  an<t  ire  should  be  u»<etl  ta  cnul  it. 
Be  vary  careful,  in  partial  caa«s  where  there  u  much  undercut  or  a 
dovetail  ipace  between  teetli,  not  to  make  the  gmta-i>ercbu  too  hard, 
•be  it  will  be  almost  iinpoft<ibte  to  get  it  out  of  the  mouth. 

Gutia-ftercba  coiuea  aurlacxa  with  all  the  accuracy  of  plaster ;  but, 
although  hard«r  tliau  wax,  it  in  more  apt  limn  pliuitor  to  change  iu 
ttui[H'  U|>iMi  withdrawing  it  from  the  nioutb.  It»  chantcteriatic  pocu- 
liarity  in  contraction  on  cooling ;  but  thio  i«  conlr»llcd,  when  rc^juircd, 
hj  tba  directions  above  given  fur  making  it  adhere  to  the  cup.  It  is 
)w  easily  manipulated  than  wax.  and  not  bo  generally  useful :  but  its 
imperty  of  cmitraetion  admirably  adapta  it  lo  certain  coses  in  which 
platen,  othenriae  accurate,  fail  because  too  large  and  loose. 

Galta-peTcha  fur  impruswomi  i«  sup)ilied  in  convenient  form  by  the 
(bpota.  Tbe  native  color  l<  diirk,  and  calculated  to  rqiel  foiriidioui 
patlenlA.  Fit  this  icmor,  al«o  to  give  it  body,  it  it  iuoorponiit'il  with 
■bout  Its  own  weight  of  white  oxide  of  xinc,  magnwia  or  chalk,  and 
■  plnkitih  color  given  by  vermilion.  Thus  jirtipareil,  it  is  le«*  sticky 
wlieu  tnfteni-d,  and  bi-roinc«  liiininr  when  cool,  than  the  crude  article. 

Jtaiter  —  Gyptum,  SuIpKaU  of  Litnn,  or  Ptjuter  ofPurU.  couninu  of  28 
{•rta  lime,  40  of  nilphurio  acid,  and  18  of  waler;  the  lir«t  its  minora- 
logtcal  name,  tlio  itcrond  il#  chemical,  the  thinl  it»  commercial.  A 
bmuttfnl  trannlucent  variety  of  gyi»um  in  known  as  alabatler;  the 
tnut>pan'til  cryftnllinfi  variety  in  i-uUcd  trienUc  That,  however,  used 
in  agriculture  and  for  calcining  is  in  amorphous  masMe  of  a  grayitih  or 
Uaiib-white  color.  When  ex|)0««d  lo  a  beat  between  300°  and  400* 
Valirenheit,mu«toflbewaU>roftlie  gypsum  escapes.    It  is  then  known 
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as  miomed  plaster,  plaster  of  Pari*,  or  KJmpIjr  pluUir.  After  bang 
properly  calcined  aad  pulv«rize<I,  if  mixed  with  wat«r  to  Ui«  «oiui«t«iice 
of  tiiin  batter  or  cream,  it  hanli^ai  in  a  few  minutM,  Aud  Mt|itim  gnat 
solidity.  The  planter  has  chentivaliy  reunited  with  ■  portion  of  tiic 
wat«r,  wliilo  another  purtion  u  racdiauicallj  lidd  in  the  porotia  taasf, 
and  may  he  driven  off  by  drying.  Duriiifc  tite  pronrn  of  consolidation 
it  expandf,  i:i  cuuseipit-Jioe  "f  iho  ahaurption  of  the  wntvr  by  tho  |Mr- 
ticlee  of  [ilnjilvr.  If  lh«  plotter  U  »ery  lin«>- groin vd,  this  mheorptioD 
takM  plai-t;  t)uii7kly,  ciid  the  vxpannion  ovcura  while  the  plaster  is  soA. 
But  coorte-gniiiiifl  pliutcr  Kt«  bcforo  the  particles  beoome  thorougtdy 
saturaicd :  lii-nvu  it  cantini»»  to  expand,  more  or  hm,  for  some  time 
after  eolidiflcMion.  There  is  a  great  differeiKe  in  the  quality  of  pla» 
ter.  That  used  for  takini^  imprcRioiii  of  the  mouth  <and.  in  faii-t,  fur 
ail  dental  purpONs)  should  be  of  tfie  beet  description,  well  ealcined, 
finely  pulverised,  and  paaeed  through  a  sieve  of  holtiRi^-clutb  pcvv^ 
ously  to  being  used.  Tlte  idea  of  taking  iinpreeuons  for  full  neta  of 
l«eth  with  plaster  originnted,  we  believe,  alronst  aimulUiUFOuxly  with 
Dra.  Wwlcoti,  Dunning,  and  Bridge*,  by  whom,  and  (be  profivfidii 
g«DeTAlly,  it  ban  lii':<'Ji  regarded  as  adapted  alino«t  CKoluvivdy  to  full 
imprcmions.  Pnif.  Aiwten  iolroduon)  a  ni«tlMd  of  u«ing  it  in  eonnec- 
tiou  with  giUtn-percha  cupv,  whiHi  mukw  it,  in  the  hxndH  of  a  careful 
manipulator,  nnivereally  applicAblo  to  every  ease  in  which  a  dental 
appliance  is  called  for.  He  would,  however,  by  no  means  recoruroend 
Buch  uuiveml  Itpplicatiou,  claiming  only  that  tlte  gntto-pereiia  cup 
will  give  with  plaster  a  correct  imprcasioa  of  partial  caaea  of  greatwit 
Irregularity,  where  the  use  of  wax  or  guita-pvrelia  would  he  impnimblo. 

For  planter  iinprewions  in  orditiury  full  eawn,  upper  or  lower,  srJect 
a  Britannia  eup  about  one^ghth  of  jiii  inch  hirger  than  the  alveolar 
ridge,  and,  in  nuti  of  a  deep  upper  an-h,  liuild  up  with  wax,  so  as  to 
give  support  U>  the  nad  planter;  also  supply  with  a-ax  any  deficiency 
in  the  »iw-  of  the  cup  at  tlw  baek  \Mn  or  around  the  outside  edge.  In 
exceptional  casctt,  n-qntring  a  xpeciul  nip,  a  gutla.percha  one  will  bo 
found  to  be  much  etuiier  mn<lc  than  a  swaged  or  cast  metallic  cup. 
If  properly  shaped,  it  will  fully  answer  tJw  purpoaa. 

Tbe  late  Dr.  Bean's  practice  was  to  take  a  wax  ImprtMon,  make 
model  and  dies,  and  swage  a  plate :  then  solder  a  strip  from  ridge  to 
ridge  to  hold  a  stick,  which  was  to  act  as  a  handle  in  n>mriving  the 
imjimwion.  lie  tlien  heated  the  plate,  and  ctiaiv^l  tbe  (Milatinc  surfiu» 
with  shellac,  pr»sing  a  lump  of  raw  coIt>.)n  agaiiwt  the  otlhcnve  resin. 
Tlu!  cotton  flbres  caused  the  planter  to  adhere  firmly  to  thn  pintc.  thus 
avoiding  ibe  great  annoyance  wlien  scalea  of  plaster,  so  thin  as  in  tlits 
kind  of  cup,  break  off.  The  procem  ii  troublcMKne,  but  the  remlla 
very  latisfactoty. 


PLASTEB. 


64» 


To  lako  a  plaster  impreMian,  place  the  palient  in  a  common  cUair, 
BDi]  alW  ttiH  cup  is  introduoed,  inctiae  tlie  Iii-od  forward,  holding  it 
in  (ilaru  irith  a  geutic  but  eteadj*  pre&iure  u}tou  the  centre  of  the  cup. 
Tba  plaster  ElH>iild  be  verjr  fiiM-graiued  aad  uitxed  nitber  tliin.  to  gel 
rid  uf  air-hubblM.  If  Deoeasary,  a  little  fall  or  eulpbate  of  puta&li 
•buuld  h« added  toqtiitrken  sloir-settitig  pla«tcr.  Tlut  iieceeuty  forcalt 
aail  rjtinntitr  to  be  UHe<]  should  not  be  leH  to  cunjeclui«;  hence  the 
iaij>«fUiiicoof  eottiog  aside  iu  a  wcil-cloeud  vikdvI  a  <|uuuutf  of"  impra»- 
ana  pUwter."  Also,  if  the  plaster  Is  "  eluw."  net  aiide  a  large  bottle 
of  mil  «Rt«raf  tbeexart  Bir^iijftli  re'[<iired  to  make  tbat  planter  Mt 
projwrly.  T1mh>  will  iu  llii.i  uiiy  ^x^-  no  danger  of  Uic  plaster  aettiq^' 
loe  quickly  or  too  slowly.  If  made  ta  act  too  rapidly,  il  hurriec  th« 
opetat"r  and  iacniuca  the  rirk  of  failure;  if  it  6i.-ts  too  alowly,  both 
jiatKDt  and  operatur  become  wearied  before  it  is  hard  coough  to  re- 
taove.  It  bUomU  require  about  three  mieuue  to  hardeu  aft«r  it  u 
iatredaccd  into  the  iiiuulb,  whtob  nitut  he  doue  wheu  il  ia  etiff  euougli 
le  allow  the  plaBter  ti>  bo  moubk-d  into  some  Hhape, and  yet  aefteuough 
to  pGCinit  iiotluirp  poiiilit  or  uDgItu  oit  it4  xurfacv.  lt»nHvT  tlinn  thiii, 
the  fliglit«!>t  pKKturu  forcuti  il  wit  or  tho  <.'U]>,  la  niD  winvtinK-N  out  of 
tlw  BKtulh,  Miactini«s  oil  tlte  tongue  atxl  the  fuiicta.  Thin  aW  w  apt  to 
occur  if  nil  excca  of  pliwItT  is  ii»ed.  Tiiwio  imnoL-camry  nrci'Ii^iitH  are 
wdl  ciilatlated  to  prtjudico  piiti<<iiW  a^itiat  [flaatcr  anJ,  jicirhaps, 
against  tlte  operator. 

The  hardiKS  of  plaiitar  in  Ibe  ranutk  can  be  ascertatoed  by  the 
waich,  when  the  exael  time  requiri-d  fi>r  Malting  It  known,  »r  bv  twtiiig 
■one  af  the  )du»lor  remaiiting  in  the  bou'l.  Aa  mmh  iu  il  bniiki*  u-itli 
•  sbnrp  fracture,  it  should  Ix;  removed.  To  kevp  it  in  much  longer 
than  tliU  is  apt  to  give  nnnecowtry  pain  and  ilillicnlty  in  removal, 
owing  til  tliu  abswrbiiig  pmperly  of  tku  bunli-iMil  [ilait^r,  which  caiuee 
it  li)  cling  with  great  leuacily  to  tbc  mucoun  nKiubnine. 

Full  lower  lmpn«tti>ns  are  gciivndly  vtay  to  wttlidniw ;  but  eomo 
ftill  npjH'T  onw  adhere  very  tenaciously.  Bai«in^  the  check  on  one 
»idc  or  in  front,  and  deprtssinj;;  the  cup,  will  detach  most  cases.  'Diis 
oan  be  done,  In  case  of  plastc^r,  without  risk  of  injuring  tlio  shape  of 
iht  icnpreMion.  When  there  is  much  undercut,  the  plaster  will  break; 
but  it  can  readily  be  reptBc«d.  SomMimw  the  action  of  the  checks 
Rn<t  lipf,  ur  oftlie  Bofl  palate,  will  loosen  the  imprewino ;  or  an  in^tm- 
tntui  way  be  used  to  prvta  up  the  jiatate,  and  tbiu  cause  air  tu  poM  in 
at  ilw  Iwvk,  when  tt  may  be  ca>ily  ivinovMl.  Complicated  mmlilicu* 
lioiM  of  tbo  cup  to  facilitnte  ninoval  arc  of  little  %'atue,  tutd  make  ur. 
niuieotMary  niulliplicity  of  apparatus. 

In  partial  nw»,lheo»li'r  rim  (which  for  this  pnrjium  is  nnulu  elastic, 
oreUe  in  Mdiuna)  is  firMdetacbed,  and  the  central  portion  thcolooEcnud 
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by  ftn  instrument  inserted  into  the  baeh  psK  of  the  gatta-pcTcliB.  rup. 
If  ther«  Hbould  be  man/  broken,  deiachtHl  fragnivnu,  citlii-r  loose  or 
caught  in  dovetail  spaceit  between  t«eili,  tliiM!  iniirt  hv  very  carefully 
removed ;  and  wl>cn  tlie  aurfAoe  mubtura  fau  dried  off,  they  mnst,  with 
ifae  utoMMt  ninety,  be  replaced  in  the  impreMtion.  Tliia  is  Fometimes  « 
tedioiM  and  difficult  operauoa;  but  it  in  iu>t  trouble  mitapplied,  since 
it  tt  tiie  oii/y  way  in  which  piTlect  imjin-gwiom  of  difficult  partial  cases 
can  bi-  obtained.  Btioubl  tlie  detached  plnetcr  bo  froni  a  very  irregu* 
)ar  Eurlaco,  it»  rr-a<iju«tiii<-iit  ia  made  much  easier  by  touobin^  the 
guttn-percha  at  that  point  with  a  camel's-hwr  brush  dipiMsd  in  very 
hot  water.  The  fraj^iuenla  being  all  adjusted  and  the  outside  onet 
sectircd  by  a  little  reeiiioua  cement,  should  there  be  much  broken  sur- 
face on  llie  innidc,  it  in  hurt  tn  vsntisli  bcttvily  nith  nuidaracb.  to 
Rcntenl  the  pictiw;  othcrwijM',  let  the  HurTnco  be  prepared,  ma  in  full 
ect«.  for  prcvcDtiug  ibo  plaster  of  the  model  from  adhering. 

Was  and  gutta-perobs  require  nothing  for  this  purpoo^,  or,  at  moati 
a  very  thin  lay^  of  oi).  Plaster  inipret«ions  may  he  rendered  Mpaf> 
ahle :  1,  by  an  alcoholic  varniab  of  Bandarach  or  shi-llac,  or  n  dilittcd 
solution  of  soluble  gta^,  with  a  littk  oil  upon  the  Tiiruinhci]  mr^ce 
when  dry ;  2,  by  saturating  it  with  aa  much  oil  a*  it  will  take  op  with- 
out standing  u]iofl  ita  aurface ;  8,  by  coating  the  surface  with  a  dilute 
aoa|>  mixture.  ThevamiKh  in  bait  applied  with  Sdmall  bristle  bnish  ; 
tlw  oil  and  Hiiap-wuter  witli  a  oamel's>bair  bruxh  or  a  stilf  pointed 
feallicr.  Thv  vami^b  miit-t  be  kept  veil  flopped,  or  from  time  to  time 
dilutetl,  *n  a»  not  to  become  thick.  Tlie  Noap  mixture  nrada  occa- 
sional renewal,  as  the  plaster  gradually  Dcutntlixes  its  oil  and  rendent 
it  unfit  for  use. 

Some  deutUts  take  piaster  impreBsioas,  in  certain  caaes,  thus:  First, 
A  wax  impre8»ion,  qs  mual ;  then  enlarge,  by  preMure  or  by  ciitlJng  oitt. 
the  deprcBsious  formed  by  teeth  or  a  prominent  alveolar  ridge  ;  lastly, 
dioy  pour  in  a  thin  layer  of  plaster,  and  repeat  the  impreesion.  Othen 
nrroinid  <-iTtain  teeth  with  a  collar  of  wax,  preparatory  to  taking 
plaster  imjircision. 

The  last  is  a  Irouhtcsome  methrxl,  very  apt  to  fail,  fmm  the  alippii 
of  the  wax  collars  ;  nor  has  it  any  sin)eriority  ovor  a  wax  iniprcwiti 
to  compcwatc  the  tronhic  The  first  is  n  method  of  douhiTuI  utiliiy,^ 
which  must  not  W  conroiimlcd  with  tbe  »waged  cujn  of  Dr.  Bi-an,  or 
the  gutta-percha  cups  of  Prof  Austen.  It  is,  in  fiict,  lit^c  else  than  a 
saving  of  trouble,  in  the  making  of  special  caps,  for  cbms  where  there 
is  no  undercut  to  cau^  breaking  of  the  plaster.  It  is  evideut  that,  in 
ease*  of  hutcJiot-  (or  dub-)  sliajied  teeth,  or  dovetail  spacer,  or  under- 
cut  ridge,  the  plaster  will  often  bed  itself  in  th«  wax ;  which  wax  it 
changed  in  sliape,  in  tbe  act  of  withdrawal,  at  those  very  points  when 
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It  [>  thn  ptirpDM  of  thf»  IcimJ  of  ImpreMloii  to  give  aoctirftcy.  And 
ijucc  thr  wax  U  iii<:Iiu>ii<>,  it  in  iiupcKailile  to  r«*toro  small,  thin  {wr- 
Uoiu  ^r  tlin  bruk(>n  pliuUr  to  their  rxacL  \>\iu:b.  Hence,  wo  ilix-iileilly 
prafirr  [m)ir(«)ii«iu  oil  wnx  or  sll  |>la.4tcr,  to  Uits  cnmbUialiou  of  the 
two.  wtilrti  In  nut  culcuhiKxl  to  develop  the  excellences  of  eitli«r. 
IVtf.  Au»u-ii  t)iiu  tunu  u|> 

■me  coitPABATirB  taluk 

nf  the  thrraimprraiion  nintcriaU — wax,  ^utls-pcrchs,  piaster — which 
ou  only  bu  dt^lcnnined  by  a  careful  etuily  of  (t)  ihcir  dlstinctira 
pwuliaritiei;  (2)  the  special  re<]uirenienta  of  diffcreut  inouthn; 
(3)  Ihv  kinil  of  htue-platc,  and  maaner  of  Ita  conftructioD.  The 
exdusivR  ant  of  one  i.t  as  reprehensible  as  the  indlncriniinate  tuc  of 
all.  No  oon  ij«  b<^t ;  nur  can  any  be  diapcnscd  wilh.  DUrej^iinl  of 
ihbmoA  Imp'irtanl  Ikci  iK  ii  fruitful  wnircoof  fullure  In  Impreuioiu  — 

Iitri^  ori'ing  m-ichcr  from  defert  In  the  mutmitl  nor  lack  of  iikilM 

Diiputatioii  ill  lilt;  opumUiT,  but  from  mine  of  pliilojgphicul  election 
uf  r«*uum». 

(I.)  Wiix  dcmamh  ptron^  pnvwre,  and  is  inclii^tic;  also,  it  ooither 
expands  Dor  miilrocU  DO  cuoliii],'.  It  copies  a  hard  gum  awiiralely, 
although  It  Ul■^'er  gives  the  Biie  tracer}'  of  gutta-perc-Iia  or  plaiter.  It 
also  cnptea  a  soft  gum ;  but  not  until  tlio  gum  is  either  compressed  or 
thrown  out  of  )<ha)>c  by  the  strong  |iresMure  required.—  Cutla-PereJia 
mpilmt  m<Klerato  pressure ;  is  slightly  elastic :  also  has,  u  itn  marked 
pecullnrlly,  very  deeideil  cootroctiou  on  cooling,  nliicli,  howcvor,  is 
vndrr  control,  u  prerioiuly  exphtiiied.  Slight  undercuts  It  will  talti^ 
wllhuitt  dragging,  a.1  wax  dots;  hut,  on  the  other  hfliid,  it  will  oeea- 
■ionnlly  pu--<*  inloxerj-  iiarmw  intT'nlentnl  (>piiPC)and  injure tho  impre»- 
•ion  Ell  the  effort  to  withdraw  therefrom.  —PtaMer  permits  oiily  gentle 
prr«are,  taking  imprcrii^ionx  of  eofWt  ti»ue«  in  natural  poeiCioD.  It 
■lightly  ex]iMnit«  in  x-itiiig;  but,  in  a  rigid  cup,  this  makes  no  ap- 
preciahlo  iiwrcttM  in  the  «iM-  of  tlic  mwld.  It  arts  so  hard  that  it  will 
break  b«furo  leaving  tho  smallevl  undercut;  but,  by  virtue  of  tlie  »inie 
quality,  ft  can  bctued  iii  tlic  mo»t  marked  ca&eeofdowtail,  or  ulvcolar 
undercut. 

ii.)  Alveolar  and  palatine  surfaces,  and  tlieir  iuresting  nwrnbrnncv, 
hare  a  great  variety  of  oondiiiomt.  Thij«c  muM  ht  carvfully  examined 
wltli  rvferenee  to  the  pro|wriii«,  junt  named,  of  the  iniprcwiionmaleriaU. 
Wr  hare  Inrge  ornnall  arches;  deep  or  flat  ones;  irregular  or  onooth 
rMgn.  The  mucous  surftices  may  bt-  unifonnlybardorsoft;  the  ridg« 
haril  nod  [lalate  solt.  or  the  more  difficult  omhination  of  soft  ridge 
wiA  hard  pnlate ;  or  the  ridge  may  1)4  imgiilarly  hnrd  and  soft.  No 
OBo  nalcrial  can  possibly  be  eciual  to  tlitm  varying  conditioDg. 
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(3.)  The  mode  of  oonstruciiDg  the  plnte  will  often  dctermintt  Ui 
choice  of  an  imprcesiou  matcriiiL  A  pkto  swaged  upon  a  zinv  dto  b 
^mnller  by  the  ehrinkage  of  tho  die.  Hero— npiiFl  from  Fihape  nr 
hardneM  of  tho  p:trU  —  pliwtcr  would  hv  lM»t.  irax  dcxI.  gutU-pcrcha 
the  worst.  A  vulcitiitc  plat«  in  larger  than  tlic  mouth,  hy  the  cxpan* 
aion  of  the  model.  Here,  tho  contraetion  of  guttn-perchn  will  unen 
prove  a  v«rj  valuablo  coinpensatioD  ;  also  ibo  coEapreMKUl  of  tlsioe, 
made  by  the  preHure  of  was, — special  eonsideralions  miut  det^rmioe 
which  of  these  to  cliooee ;  but,  its  a  rule,  plaeter  i»  not  best  for  ftill  vnl- 
cwiito  M-ta.  On  the  oilier  hatul,  plaster  ia  best  for  all  partial  vulcaiiilfi 
work,  and  It  the  only  nialerisl  in  difficult  caaa  worthy  of  nay  relioaeck 
It  may  $aMy  bo  aiuertcd,  that  tlie  o]>«rfttor  wlio  caiuini  tako  an  acob 
ralcpliulcr  imprcmonof  luiy  partial  aux.  however  ditficiilt,  has  a  very 
imperfeet  ideti  of  the  Talue  of  hard  rubber.  For  the  uinjority  of  partial 
caeef,  where  swaged  work  is  usod,  wax  will  give  ample  accuracy. 
Where,  however,  the  uudercut,  and  oomequcnt  diaggiajf  of  wax,  is 
Tety  ^reat,  plaster  muat  be  employed. 

I^rg^'e,  or  hard,  or  irregular  moulha  are  best  copied  in  plaster;  great 
deviatious  fTom  normal  size,  or  shape,  retjuiring  special  cupa.  A  |^m 
nf  medium  soflnees,  but  unilbrm,  may  be  taken  equally  well  i»  auy 
loatrriaL  Thli  class  of  mouliis  have  a  wonderful  ailapiation  to  any 
thing :  variations  in  she  or  I'oria  niuiil  deti-nnitH^  the  M-lcctioii  of  the 
material.  A  gum  of  extreme  aoftnew,  yet  unilbmi,  will  give  better 
results  I'omctinic^  with  uuu  material,  Komcliracs  witli  another.  It  is 
ol\cn  ver^'  diflkult  to  deUTmine  beforehand  ;  but,  in  case  of  failnre, 
let  the  second  inipressioii  he  taken  always  with  adiSercat  material 
This  is  especially  true  of  lower  seU,  where  the  gum  behind  is  soft  and 
ilcxibie :  it  is  bard  to  mv  whether  the  pressure  of  wax  or  the  soflncMi 
uf  jilaster  leaves  the  ridge  in  beet  condition ;  gutta-jteruha  tx  of^en 
very  u»gM  in  theee  cases. 

Irregularity  of  trxtars  in  Die  mil- 
Pto.fiSO.  oou»  tMsncfl  i«  a  fruitful   source  of 

trouble:.  A  hard  ridge,  with  a  soft 
palatine  surface,  is  easily  fitted,  and 
any  impreesion  niatenal  may  be  used. 
But  the  revorM  condition  will  often 
re<)uin>  the  firm  preaare  of  wax  upon 
'^  the  ridge ;  also  in  all  caaea  of  inequal- 
ity of  texture  in  the  ridgo  ilMlf.  As 
a  rule,  subject  to  exceptions,  wax  k  the 
txBt  for  thffic  moutliK,  and  occasionally 
(especially  for  vulcanite)  thv  canine. 
tioo  of  gutta-i>ercha  U  usefbl.     The 
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il-fiisl)toned  ehag^e  of  nppcr  pliitca  (Fi».  220)  vill  oflcn  givo  tha 
beat  ttdbesion  ami  moet  u»efiil  plat^,  whi>n  the  L-cDtm)  iwlatv  is 
my  hard.  It  is  Anner  tlinn  «  rniniim  ca^-ily,  And  miK-h  niorv  igno- 
alii*  to  Ui«  palicnl.  Of  coams,  it  ttiiHt  be  nuulo  of  ihick  plntc,  to  gt\'« 
leqabite  strength ;  doubllug  the  plate,  «s  fur  u  the  iHcuspidi,  maj 
mflira. 

It  is  evident  ibst  aii  enumeration  of  bI!  (he  coroplicatioos,  which 
exerciw  of  ju'lgmi-iil  iu  thesele<?tionof  tmpreanon  materials,  is 

liblA     By  unggAtiii^  a  fi-ir  vnHdtifrj,  we  hope  to  direct  alteiilion 

to  •  Riiirit  nvj;li7rli-d  pnini.  In  Atir  jiKl^.'iiiriit  of  iitiuosl  importance. 
Rootiae  practice,  wiiielt  imjiiirRi  into  tho  rviUH>n  of  nothing,  aiid  tlio 
one-idea  $yiAem,  with  its  "pniotice  mnknt  {wrtVri"  motto,  are  ccitutlt; 
U  hult.  The  future  mar  rcreal  Fomi?  nnr  mntcrial ;  but  the  throe  RO 
now  bare  an  alike  tntpottaiit  anil  iniiisiwDsablc. 

MOUKIA 

The  mod^l  is  made  of  eakioe^l  plaster,  mixed  with  water  so  as  to 
kare  the  consLitence  of  eream;  too  much  water  maluog  the  model 
fragile,  whiM  too  littto  will  prevent  (he  wrapfof  ibo  air  ctkiituined 
in  til"  pliuier,  and  die  model  will  W  [Kiruai.  Tiiii  lu»t  condiiidii  ulso 
(Cfviitlf  cn'ianiirnt  Ibu  full  flowing  of  the  |>lasti.v  into  the  iucqualitics 
of  thu  impKxkion, 

The  node],  for  convenience  of  dMcriplion,  is  said  to  hare  a  fnce, 
Wk,  body,  aiul  sides  —  terms  searcrly  rt-qniriiig  explanation.  Tho 
ftce,  correspondini;  with  the  mouth  to  br  Bciol,  rfi(uin«  grciit«*t  euro ; 
Hd  tli«  eanw  directions  answer  for  it  in  all  models.  Tlie  body  of  the 
Mode)  has  ditfereot  shape  and  sim  au-or<lin^  to  the  iieu  lo  be  made  of 
iL  The  boek  ehould  be,  in  all  caM»,  purallel  wiili  the  face.  The 
'idea  are  to  be  either  vertical  or  slanting,  according  to  its  uses. 

In  maklnjt  moilels,  we  tx'quire  a  plaster  table,  with  &  rim  to  prevent 
Knttenng  of  wiL-le  planter;  liavin^  at  least  two  drawers  in  frtint,  a 
tbelf  at  the  bock,  also  an  opening  for  e«-»pe  of  naste  pWler  into 
a  rdVtu  box :  a  tight  plaster  can  and  a  bucket  of  water  will  compk'te 
the  (lUlfit  of  the  table.  Tlie  implemeots  are  two  or  three  strong 
bowU,  It  pluleraooop,  a  >patulii.  an  iron  spoon,  a  planter  knife,  a 
srrapi'r,  a  spMigo,  and  m>aw  o»mcrs-liair  brudies  or  wiDg-fenthiT>  of 
pnullry,  SooiDtimw  n  ninrblo  slab  or  slate  is  nsed  for  shajiiug  the 
boek  nf  the  model  npon;  but  if  the  table  is  kept  clean  and  smooth 
wftli  ihv  eera{>fr,  lliis  is  not  essential ;  since,  in  any  cfl«e,  a  piece  of 
wet  (iu{Hrr  ahould  be  laid  down,  to  permit  the  rctidy  rcmnval  of  iha 
mode),  for  the  purpnee  of  shapintf.  whilst  yet  rather  Mtfl.  Running  water 
and  mute  pipes  are  a|it  to  bi-conie  moro  a  nuisnce  than  an  ndvantage 
to  a  plattCT  table ;  bticause  tho  latter  are  so  apt  to  become  elcecd  by 
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the  «ir«1«e«  ate  of  pluliir.  A  bucket  of  n-ati>r,  chaogcd  dailr,  b 
eiliiully  good,  and  Iiii«  tbn  incriUt  oi  timpUcitj'  uud  iuiiv«rdal  &pplka.- 
bilily. 

Tti«  [Qo»t  tioublcsonic  iikkIcU  arc  lh«  tliick  oa»  fur  Huid  nKMikUng. 
"Hic  surface  of  the  iinprcssioa  Ixiing  j(rv{>un-(l  tu  uboro  liirecte^  the 
<.'a]>  W  Hurrouiiiled  with  a  rim  of  wax,  maxed  clutli,  aliouL  lead,  (ir  tin 
fiiil,  filtiiig  cl'iio'ly  lo  |irov(:Dt  ««<:uiii!  of  pluaicr,  and  about  two  ini-hu* 
dui'jK  Tiio  rlai*  ulioulj  be  iiligtitJj  turvvd,  to  giv«,  nbvu  pla«.'vd 
arounJ  the  cap,  the  ro()ui«itu  fiari^  3bIi>di;U  made  iu  auch  niua  tiocd 
trimiuitig  with  tbc  kiiifc  To  uvoUl  tliU,  and  aUo  to  give  greatest 
po6«iblo  emooUincss  and  r<.-giibiritv  to  ibv  vldiv,  lUiriug  riiijpi  of  «bc«t 
tin  nay  be  UK-d  ns  follows.  Set  tiiv  iinpr«»uiiu  Iwd  on  tlic  tublr,  aad 
surround  witli  Unnw  toft  plastic  luatcriftl  (net  ucwHjiaiwr  madu  into  ■ 
pulpy  Btust  K  pvrbaps  the  mwit  convt-nimt),  bikI  inui  tbia  wA  u  ring 
of  <uch  )ua)  as  will  givo  a  |tropcr  sbouldcr  to  lh«  nu)d«l.     Pig.  221 
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bIiows  ftich  a  riD);  arntnged  for  making  nucli  a  chcopbatio  tnodoL 
For  a  Mini)  model,  the  ring  shotUd  flare,  sliould  cmnfoim  more  to  tha 
»Iiui*c  of  Ihc  cup,  aud  be  Eiualk'r.  For  the  dipping  procc«  of  makiii 
countcr^ics  aod  dio,  the  modvl  iK-cda  no  wpvcuilly  niec  trimnun 
For  th«  fiuiblo-metal  process,  ibe  modvl  »IiouId  be  cylindrical,  aod  nut 
flaring.     Tlivw  uro  the  thrro  form*  of  ihii-k  or  dotrp  niodfl. 

The  sHallow  models  arc  usually  made  without  rinig.  The  improtaion 
is  Glkil,  tlivn  lunicd  dowu,  when  the  jiln^tir  has  set  snfficieiitly  lo 
permit  it,  on  the  remaining  piaster,  and  pourmlonastripof  wet  paper. 
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WTiiIrt  plastic,  It  k  sbaped  with  the  spalulft.  If  fur  rulcaiiito  or 
ollMir  plastic  work,  il  U  taken  up  while  mH  eoougli  to  dnM  witb  tbc 
i|N>ii]n;.  Uui  if  the  ehalluw  nioildl  U  to  be  u«ei)  iii  mnd  moulding,  or 
b  Dr.  Guniiing'e  procees,  it  b  allowod  to  bordeit.  and  u  then  trinimod 
with  tbo  kiiif«.  In  vulcanite  Qtodula  it  will  auve  time,  and  inrure 
gTvnUT  ai-i-tinicy  ia  nrticulaliun,  to  vxtiaid  tbc  luodvl  nt  onto  iiitd 
Bake  tlto  artioul«tiii](  portiou;  aa  will  be  fully  cxplaitied  wlica 
deMriliing  t)io  pmccea  of  arli<-uUtion.  Tliii  hide*  uf  vulciutitt?  in(id«U 
need  uu  nlin|itn^.  rxirpt  nuili  m  ni-utncM  and  conv«niuncc  in  lisndiing 
nqHtrK :  «in<x'  tlii-y  an  subaoqucntly  set  into  th«  flask ;  but  the}-  should 
kttUM  largiT  «r  thicker  thao  »tr«Dglb  roquires. 

^Hwht-n  rims  aro  oscd,  the  inipTeseioii  uhould  rest  U)mii  the  planter 
'Will';  if  ^.'t  k-vcl,  the  back  will  iiecc^firily  beparullc!!  witb  itie  face, 
«uiM  tbc  tliia  plasti-r  pound  into  the  riui  Sudi  iu  lavaL  In  making 
Aallow  tnoilcls,  the  iuiprasuou  is  held  iu  the  bund,  tlius  periuitting 
llie  fliiw  of  ifie  pla-Hlifr  to  Ix!  aUlvd  l>y  moving  or  tii|)ping  il.  As 
\iefuTK  »iaUii,  wax  and  giitla-perrlui  necil  no  oiling;  plu.tt<;r  may  be 
oiknl  or  Mttpcd,  or  else  vaniisheil  and  oiled ;  it  must  also  bo  saturated 
with  water  just  boforo  pouring  the  model. 

C^](rin«d  piaster  for  rnotUU  shuiiltl  Dr>t  let  to<i  rapidly,  as  tliia  will 
catiw-  biLiU-,  wiibitMatlt-ndaiitdanfjors.  Coaree  plaster  uokea  a BtroDger 
■aiodi:!.  but  it  has  gmtur  uxpaiisioa,  Gum-waior,  or  axe,  retards  the 
setting,  but  makM  the  nnvlcl  very  hard;  salt  quickens  the  uiUug, 
Ixit  shmild  not  bu  itsvd  for  any  mo«lela  which  are  to  be  kept  as  i>er- 
tnannit  n-corda  of  tJie  case.  It  is  best  to  add  the  plaster  to  the  water, 
thao  iho  reverse;  it  makes  smootlier  work  by  pt-rniitting  the  escape 
■Albe  air ;  it  abo,  by  tbe  amount  of  unsatumifd  water,  pL-nnii^  tlie 
PPerator  l»  |;auf^  the  sliflbcM  of  tbe  Imtlvr.  Yet  praolised  operutiini 
ty  with  etpial  auccwsa  ad<l  water  to  tliu  pIiuiKir. 
Ill  all  coblw  the  face  of  the  model  is  tliv  part  first  made.  Tl>e  ibin, 
fnvhly  mixrti  plaxter  i.i  Rnl  to  he  car^sfitlly  run  into  the  di-pnwion* 
if  lli«  iM-th  or  thi-ir  ridgOM,  A  hriimh  or  father  i^i  neooaary  when  tbe 
cup  in  fUilioiiary  ;  when  in  tin:  hand,  lUotiun  or  tapping  will  cniUD  the 
(ilafler  to  Anw  as  desired.  Pvrhaps  the  surest  way  to  prevent  defects 
Ksa  the  fuiv,  fr-^m  confined  air,  is  lu  hitve  a  little  surjilus  vrnl<-r  in  the 
cup.  The  planter  (which  in  this  case  must  not  be  too  thin)  s<rttlcs  at 
tmn  intii  the  smallest  crevice  under  tbo  water,  and,  if  not  stirred,  it 
^11  not  bo  made  thin  and  rotten  by  it. 

Tlie  iiiipre»-iou  onee  filled,  Uie  formation  of  the  body  is  easy.  For 
deep  niotleJs,  the  remaining  plaster  should  Its  poured  at  uoce,  that, 
vbili'  thin,  it  may  fnnii  a  tinnnth  and  level  Imek.  For  shallow  mudol* 
Uie  plnnltir  niiint  idightly  ii(it)''Q,  lv«t  the  wvigbt  of  tbe  imprtmioii 
•lieuld  make  it  settle  too  mucli  into  tbe  plaster  on  the  tablck  Tlte  Hjioogo 
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la  very  mefal  in  droMing  up  a.  model :  it  cuU  raor«  or  1«m  »ra»<!ifij 
to  tlui  n«tc  of  tbo  pluhT.  It  may  be  used  to  trim  vulcuiita  mtdib 
directly  ullcr  the  spatuk,  or  to  give  6niith  to  other  modd*  aArr  A* 
u«o  of  the  koifK  But  wh«n  planter  is  AiUy  hardctiM)  U  liw  no  i&ct 
Vig».  222  aud  223  r«pT«Miib  upper  and  lower  model*  tuilalila  br 

Fio.  223.  Fi«.  318. 


BAiid  moulding;  Ihe  same  mity  he  iiwd  for  dippinj^.     Fig.  22i  repo 
^  eeiiU  a  ithalluvi,-  modul  in  llie  mould! Dg-tla»k,  show- 

ing hnw  thi!  bixly  of  the  die  is  formed  by  the  siti^ 
halt  of  lh<;  Hifk.  TItu  Mime  figtire  may  ba  takes 
to  n^prment  th«  poollion  of  the  thin  model  at  tha 
bottom  of  Mu  iroti  cup,  in  the  proceaa  of  maHi^ 
th«  conDt«r-di«  by  l>r.  Gunning's  mi>thod. 
Ditlic-ukics  arinng  from  nndurcntis  on  Uie  outaida 
"  "        of  the  upper  riilge  and  on  ibc  iiwdo  of  the  lower. 

Duty  1>e  uvtccomo:  (1)  by  filling  up  the  undercut  vitJi  wax  or  pluMer 
in  all  places  where  it  is  UDneceaeary  or  impntclicaUe  to  cnrry  the 
metalltr-  plate;  (2)  by  using  a  peculiaTly  eondruMed  flnak  for  loiMtM* 
ing,  MiL-h  aa  the  one  ioveuicd  by  Dr.  O.  K.  Ilawra  (Figa.  230,  V31); 
(8)  by  filling  the  undercut  witli  movable  pieces  of  pliuicr,  tevluitealiy 
known  M  "  false  cores."  Tlieyaliouid  be  shaped  ao  as  to  admit  nf  being 
drawn  from  titfi  xtuid;  at  the  same  time  tlicy  must  have  a  deridrd 
angle,  ao  aa  to  murk  dintinetly  the  place  in  the  ssod  for  their  repUcw- 
ment.  A  ttniall  nail  ur  taek  in  the  sand,  above  the  con-,  will  kfep 
it  in  plftco  whilst  tht>  ni<.tnl  in  being  poured.  (4)  By  makiu^  a  mmv 
tionol  model  (Fig.  22^)),  u»  Huggcate<l  by  Dr.  A.  WotcolL  It  may 
be  n^ado  by  filling  the  rcntral  thir>l  of  the  wax  impreniiuD  with  the 
phLihir,  keeping  it  from  the  lateral  thirds  by  a  temporary  um  of  rlny 
or  putty.  iliM  id  removed  and  trimmed,  lt«riog  the  back  wiik-r  llun 
Uio  face  (Fig.  22.'S) ;  tlieu  replaced  in  tite  impmsion,  and  filh-d  up  oa 
each  side  with  plastor;  the  model  a  then  removed,  properly  trimmed, 
and  Toroished. 
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Dr.  Bean's  nelhod  of  mtkiag  ft  model  in  two  jwrts  (for  liis  Alif 
■inilia  PMceeB>)t8  c<iuiUI}'  appUcablo  to  mftkiog  models  in  three  porta, 


rut.  £». 
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t  i>«rba]«  boUer  than  tli«  for«f>oiD|:.    He  tliux  deecribee  it.    "  To 

t«  diTtiion  in  the  model  iuelf,  the  Wt  pl«i  »  to  «t  np  in  the 

[ ^cnprtMiion  a  p'-ptiim  of  thin  fihe«t  lead,  forming  a  ircrtical  pimnc  in  the 

I  nHxIlaii  liiK:  "f  ihn  iMiUte,  aiid  fitted  eoniewhat  to  the  inequalitiK  of 

t  lie  ini)>rfK>i()ii.    This  plate  should  hn\'e  twro  or  thr<«  snuUl  pnyeetioos 

ttnirk  lip  nil  om.'  side,  by  meuu  of  a  smnll  i^onioiil  punch,  and  tlie 

«>p[>r»il(r   »ide   hiu  some   cotton    fibre    Rttache<l    vrilh   Khcillac,  in  the 

niknnvril<Mcril>ed  for  prepMring  impremioD  oupe.     Fig.  226  r«prc»cnl« 

I>)i«  shiipt-  iif  ihia  plata  (one-half  tlie  sixe),  and  show«  llxt 

«id«  on  wliirh  are  the  projectiom.    Ittt  proper  poeition 

nvill  Iw  readily  undeistood  when  applied  to  an  imprct- 

■iiin  of  iMii-  of  tlKMe  deep  pnlatc-H  now  under  coneidera- 

tiun.    The  side  hiiving  the  pniji-nion^  i*  oiletl,  the  cotton 

ou  thi-  othiT  «ide  wrt  with  itntrr,  nnd  while  filling  up  the 

iuipntMion.  ihin  plate  i»  set  op  in  the  middle,  along  the 

medinti  lino.  CO  tlmt  whon  the  model  id  trimmed  to  progxr 

siw  and  itlMpv,  it  mar  be  carefully  broken  apart  and 

placed  to);eiher  a;:^in,  in  the  same  ptMliiuii." 

Mui.-h  time  may  be  wasted  lu  the  clR)rt  to  orrrrnmo 
dlSiridriiMt  of  uiidcrt^ut  in  unci  moulding.  Tlic  di'Xt^-r'ni*  rt-miivid  of 
■hallow  mtnleU  will  irufKce  for  ni'wt  roHWOf  front  undercut;  and  of 
Rll  othen,  it  may  bn  said  that  no  undercut, on  the  die,  isnf  any  serTico 
tiit'i  which  the  plate  cannot  Im  (waged,  or  in  removal  from  whiih  tho 
|iUte  i*  apt  to  Ln^  bent. 

H«nu)titig  M«  imjn'etnm  is  a  fruitful  eourco  of  vexation,  becauM 
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of  th«  fi«(|ucnt  brojikiiig  of  promiueot  paxte  of  Ui«  tnodel.  Ani!  ntlwt 
aanoyiiig  «<x'iilvJiu.  ,Uut  Uteee  are  iu  every  cum  tlie  nault  <if  hut/t, 
canduMiuv,  or  forgetful  iiesL  Fir&t,  ibe  uodd  mun  hnve  time  to 
harden :  iliNi  the  iiupr^Miun,  if  of  inx  or  gutlii-|iefcha.  tnu*t  be 
thoroughly  mf^vRcd.  The  cummoo  practice  of  oclting  the  model  tm 
the  stove  U  btt'l ;  the  tiuvll  of  burDing  ifilx  ia  ofunk  t)io  Bnt  warning 
of  «  toftetiiii};  which  hiu  gtmc  loo  Ikr,  injuring  tliv  nioilrl  hv  the  >lh 
sorption  of  niollvil  wnx.  It  is  far  bcti«>r  to  pbui  it  in  wuut  at  140* 
and  160'  Fuhreiiheil,  leaving  it  long  snougli  for  the  enliro  toam  ol 
vr&x  U>  Mftm  :  nt  (his  binipi'rature  thewaxdocs  not  me]t,]ri^t  b  somA 
that  it  caiiuol  injure  the  Rioec  delicato  point  of  the  niodeU  If  over 
150°,  9onie  purtioos  may  adhere  to  the  model,  and  give  trouble  ta 
rcniuviug.  Gulta-pervha  impretiaiona  tnu^t  be  thoroughly  •ofttrnn]  ta 
walvr  at  200";  if  i>v»  lliia  :«aip<-nitur«,  portion*  of  gotts'percha  are 
n{it  lu  Hilh^ri:  to  tin-  surfmv.  fn  jmrtial  viue^  it  la  a  good  plxs  to  fint 
riMnovc  thv  cup,  then  turn  uplhoudgiwof  eoftunod  vaxor^utla-pervha, 
till  it  is  fnw  iVoin  the  t£«(h,  and  thftn  remove  the  entire  nuioa. 

Plaster  iinpro^ious  rc'|iiire  a  difTorent  trealnietil.  If  the  rup  b 
wholly  or  jMrtly  of  was  or  (pitta-pen.-ha,  tJitwe  mu»it  fint  Iw  witVcacd 
aiid  removed:  a  Britannia  oup  b  Inoaencd  by  light  atrokfia  of  tlw 
plaster  knife  handle.  The  iinpr(s«»oii  U  then  bniken  away  jijrriiiiwl 
Dipping  in  hot  water  mukut  it  niiU'ii,  and  facilitntiv,  at  tinws,  ila  !•- 
nioval.  tl  i*  ofWii  iMWiwary  to  cut  nvurly  through  the  impreBsioo  ia 
plaout;  in  (Wing  which,  the  knife,  or  gravpr.  most  be  held  ui  as  le 
guard  ngaiuKt  injury  to  tbu  niocU-l  Iwneaih.  Another  saf^giiard  U  u 
coat  tho  iinprcHion,  bi-l'orc  pouring,  with  oil  oulored  by  alkan^t;  or, 
better  stil),  to  tingo  tho  plaatcr  with  which  the  ioipriMciitin  i*  taken 
with  vermilion  or  brandon  rml ;  it  givns  thedry  pisstera  faint |Mnkith 
tlngir;  d<n«  not,  in  thia  «nall  pn>|)ortiitii.  iiijiin^  it^  M-ltiog  qualitlca; 
And  it  ninkcsa  very  dtilinct  contract  with  thp  pure  white  of  the  awM. 

Fow  impronion*  can  be  lued  twice;  (hose  lakMi  ia  wax  or  guits- 
pcrcha  ciipe  never,  rarlinl  itnprvssiana  of  all  kintb  are  neuaaarily 
fiacrillce-il  In  the  integrity  of  the  firM  model.  But  piaster  imprraaioiia, 
in  ft  smooth  Urilannia  cup,  may,  with  propor  cam,  be  reptacrd  in  the 
cup,  and  u.ned  a^uiii  no  m  to  pve  a  moilvl  <tuite  equal  to  the  first. 
Some  of  thc»u  will  comt!  from  tho  model  entire;  but  often  it  ia  necea- 
Miry  to  cut  a  groove  over  the  alveolus,  and  break  oflf  the  outer  rim  in 
two  or  three  sectionA. 

Models  are  mwtly  trimmed  before  removini;  the  IraproBion :  but  it 
is  alnayif  Decc&;:iry  alVrwnrd  to  trim  the  shoulder.  Usually  this  ia 
done  by  merely  taking  off  the  rough  edges,  f<riluwing  the  outliDa  of 
the  edge  of  tlie  impression;  but  far  striking  up  a  plate  with  the  nulot 
edge  turned  up,  a  flange,  or  slioulder,  about  the  fourth  of  an  inch  wUic, 
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h  formrd  irnuiiil  tli«  oiiUi<Ioof  llio  plaster  OKxItl,  irhoro  il  >»  (]A>ign«I 
llint  ibo  nigv  of  tito  iMutu-jilntO  tiliall  lisriinnntv  on  tlie  alv<.'i>lur  f)unl«r. 
It  rosy  lio  FJiii|wd  cillMT  in  aux  or  pliLiltT,  niiil  ahoulJ  *lauil  iitl'  frota 
llis  riiigo  lit  an  imgle  uf  iiboul  90'  or  100',  the  niiglo  of  lli<>  rim  Iwing 
ciMDjili'U'd  villi  plH'K  nlW  ewai;itig.  A  p)at«  avfiigiil  with  racJi  n  ritu 
b  ukmI  in  mounlin);  gum  or  block  t«cth  an<l  in  mntinuoiis  ^m  vnH^ ;  it 
it  BlruRf^r  lUnD  a  siniplo  plxte,  aod  is  auaocptible  of  a  more  beantiful 
flaUh.  For  a  lower  aet  of  block  teeth,  the  «il^  of  the  plate  may 
iSao  \k  turned  up  all  the  way  round.  An  objecttoo  to  a  swaged  rim 
w  thu  (locaiiWiitil  liidlculty  uf  detairuuniiij;  just  how  far  over  the  ri'lgQ 
thti  plnt«filiuutilextfiiil ;  for  any  change  is  impowible,  n'tihout<)i'«ir')y> 
log  ihu  rim.    Uonco  tlie  mora  ooioinoa  practice,  «xurpt  in  contiuQOua- 

iHi  work,  it  to  colder  a  gold  band  or  wiro^  aAcr  adaptation  of  tlic 

kt>^  lu  lint  mouth,  us  hereafter  cxplaiocd. 

Titr.  mniH,  if  it  i«  to  be  used  in  sand  moulding, should  have  several 
Liiala  of  »1ui1Ijic  or  eaodaracb  varnish  applied  with  u  small  briH(le 
brush,  to  |;i\-e  it  a  smoiKb,  hani,  and  |>oliaU<.-d  surface.  Tbin  will  pro- 
tfct  it  from  injury  by  »>*•.,  render  il  more  pleaMiil  to  hamllc,  and  caujw 
Hit  Hnil  tn  |>Arl  MU>ily  from  it.  Tli«  giim-NbirUiic  varoi«h  may  be  pre- 
portsl  by  difWilvitig  five  oiinocs  of  shellac  in  onv  quart  of  alcohol.  In 
iwijig  tbb  vnriii«b  on  a  damp  impr«s«ir<n.  bo  careful  not  to  ap|i!y  n 
Hcotid  coat  until  the  firel  is  bard;  elae  it  will  cauf«  tho  first  to  peel, 
Wt)  injure  the  amootiineis  of  the  surfaceu  Sandarach  varuinh  is  pra- 
bnblo  to  shellac,  as  it  is  iiiird<-r;  it  is  also  tuoro  Lransjiareni,  and, 
Mtis(M|Uently,  does  not  culor  ili<;  jilaiitt-'r.  It  may  be  made  iu  tlie  fob 
luwiu|;  roaiuier:  Tak« *ix  ouhccm  of  guni-Mindaracb,  one  ounce  of  elvmi, 
dljinU  in  oao  qiinrt  of  nicohid,  modrrnti-ly  warm,  until  diitsulvcd ;  or 
the  Miidamch  alone  may  Iw  umhI.  Thi«  it,  pcrlmpf,  as  good  a  variiUh 
M  cait  lie  un^I  fur  pla>l4ir  nioileid.  It  is  ciuiily  prepared :  but  the  alcohol 
ihbiildlH-  vturmed  iuanaml-batbor  hoi  wai^r,  to  prevent  it  from  taking 
Im.  T<i  make  t)iu  finest  varnieh,  the  tandarach  eboutd  be  of  beat 
(jiulily.nitd  waxhnl  in  water  before  being  put  into  the  alcohol.  &)ine, 
hi>wi'Vi'r,preferacnatinK  of  charcoal  diut  or  plumbago  fur  eaod  niuilels. 

ModrrU  for  dipping;,  or  pouring,  or  tlie  fusible-raelal  pruceM,  should 
have  no  kind  of  varnitih  upon  tJiem.  Vulcanite  and  other  pla^tic-nurk 
nioih:!!!  may  have  a  prot<rctin;[  cout  of  dilute  soluble  glass  (niue  parts 
italvr  to  une  part  of  tlie  Klnoial  syrup) ;  but  if  too  much  or  too  strunj; 
a  aolutioa  la  used,  it  will  do  more  harta  than  good. 
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DIBS  AND  COCSTKR-DIE3  —  RWAOIKO  PLATES. 

VAItlOt'i^  methods  have  been  adopwd  for  prtx^urin};  ni«(allic  dies 
and  coiiiiterKliis.    Hie  tlirw  i«llowiiip  ari>all  uhidi  ttie  auihor 
deeuLi  it  mwowary  to  <l«aoribi.-.    llie  first  of  tixtte  cuubIhu  iu  [louring, 
nM>l[<fJ  mctul  into  «  ni4)ulil  ur  matrix,  mado  Id  ntnd  with  ilte  pli 
nuxlol:  by  (hit  mciuiit  llio  iliu  Li  rtirmril, iui<)  the <-(>UDtt-rH))e  u  ublMinu 
bj  pniiriiig  mirlnl  upon  it    Tlii;  occoikI  (.■DiwiKti  in  ninkiiig  tli«  countrr 
llio  lir!<t,  cither  by  immcnnng  th<;  p1n»l<.T  nnxli-l  iu  nuiial,  or  pmirini 
m«lnl  ii{H>n  it ;  the  die  i«  fDrmvd  by  {>ouring  tnvtnl  into  thix. 

The  third  coniiists  in  poiiriQ)f  tbo  metiil,  for  tiio  nifltullic  die,  directly 
into  the  imprL'Siion.    A  very  ingC'Qiou!!  w4  of  Aaaks  tor  this  purpose 
the  iitventiuD  of  Dr.  P.  Y.  Clark,  of  ^vannab.  cao  be  bad  at 
denial  <Ii']Kibi.    Tti«  «ain«  ma^  be  dunc:,  lau  cuuveuiciitly  perliapti,  wit 
the  n.iiml  HriiaTtni:!  <'U]M  and  inouliiin^-rin;^.     Take  u  piece  of  i^p 
or  briiM  gimw,  ami  lit  into  the  cup  b<*f(in;  taking  the  impmtiiiun. 
the  impression,  thus  strcngrlhvned,  into  m  battier  (asbmtos  or  sand  three 
parte,  plaster  one  part).  poun^H  into  a  nnrrovr  iron  rin^  (■beet  iron  wiL 
BDBvrer);  carefully  nork  the  butter  around  tliec^lgcaof  llie  iinprcesion^ 
then  place  upon  it  the  uochnlf  of  Bailey's  flu 
(Ftg.  'i'il ),    If  tlie  impreeeion  »  thoroughly  dricd,^ 
thu  first  metallic  die  will  be  per&ct,  no  maiu-r  hnw 
much  undercut  there  may  be.    A  second  or  thinlf 
may  tlmn  be  taken,  more  or  lew  <kfM!live,  Init  very  ' 
useful  for  the  lirM  stagva  of  the  ewagttig  prooen. 
Zinc  ix  the  metal  u^cd  by  Dr.  Clark  tor  ilie  die. 
In  tlila  process  (be  impreeeion  may  be  plaster,  or  pLasier  aiul  fL'tHjiar; 
but  tbe  invcatiug  batter  should  have  only  euouftfa  pluter  to  bind  ih« 
««bc9!tn«  or  »an<I  together.     Dr.  Clark  umm  a  eop[)er  {mpn^tion  cop^J 
which  Prof  Austen's  procew  dtxpenw*  with.   Th«  flank  and  impranofl.! 
mitst  be  perfectly  dry.  and  healed  Dearly  or  quite  up  to  the  fusion- 
point  of  tike  metal  used. 

Tlie  second  method  admiu  of  three  modiScatiooB:  1.  The  ftuiblt 
metal  \iT<n-i-Tri;  in  which  the  model  ia  surrounded  witli  thick  pap<^r,aiid 
fuoiUe  mct:>l  in  a  nvmiAtiid  vtato  in  (bmhed  over  it  with  a  npixm,  the 
model  being  cold,  »o  as  to  rajudly  chill  the  metal.  Wliile  irtill  warm, 
the  paper  u  removed,  and  tbc  eountcr-die  trimmed  with  a  knife ;  for  at 
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l«miNiM«n  it  nin  ho  oul  m  roiulily  m  dicise.  The  roviilvr-dio, 
When  cold,  b  then  MtmkiHl  or  roiUi.il  with  lAiiting,  furruumtdl  with 
p«|>«r,  sud  Hnllluiil  ruHililo  mi'liij  djiAln-d  mi  it,  to  tnnkc  tlic  die.  Tliu 
pwcwt  U  repratcd,  until  (Vum  two  tu  eix  dim  nra  tuiulv,  nccording  to  the 
fmp)laritf  of  tbu  va»f,  Tlur  modul  ahould  bo  mado  ia  a  ntig  ofniiirly 
drotUr  ilinih-  nod  t'vliii>lrR-n] ;  it  elioultl  bIm  tra  at  lea«t  k  hull'  inch 
Lurgwr  than  the  alv<-olar  ridgt-,  tliot  the  cuuulerdie  inny  have  eutficimt 
nwlnl  to  liiru*  up  t)iu  pliilc. 

'2.  Tlic  ilippiug  pri-ici'Sb  coiMtata  in  poiirJog  melted  lead,  trpe-metal, 
or  iMnivr  iiito  a  slii«t-  or  ot^-iroa  uu[i  or  l><>x,  tlirco  and  u  half  or 
faia  incited  iti  dimnclpr.  luid  three  or  four  ioclid  deep,  uutU  it  ia 
mutn  than  half  full ;  tlH;n,  »iirring  tlio  fluid  inaM  with  graduully  ia- 
crvoxing  ra|>i'ltt.v  until  it  Itogiiu  l<>  grnuulslc. ']uickly  brtuk  00*  tho 
furlJM.'tfdruw.und  at  otii'v  iiuntuix!  \\iv  plwtcr  mvdd  nlorl^  or  lotw  dooply, 
m  the  |Ml«to  i*  a  dcop  or  khallow  oite,  and  hold  it  there  until  the  metal 
toBgMUjk  Tu  |>r«v«ot  iKcideut  from  air  coolincd  in  the  paUtino  ardi, 
awutll  hokahouM  be  drilled  thnju){h  the  p luster  model.  It  L<  tlieu 
nmoved,  and  ilio  whole  upper  surfsoe  of  the  counteislic  corered  with  a 
tliin  coaling  of  whiitiif;  or  lamp4(nokoiia  before  directed.  Al\erihia  baa 
becuDW  perftii-tly  di^,  mulled  hloek  tiii,  lj[)e-iucUil,  or  m\\  woldcr,  ut  a 
l«n[HTBlur<!  W)  low  that  it  will  not  ehur,  or  pv«n  diK^oIn^  wbiio  paper, 
it  pouivil  in,  uiilil  liio  cup  i^  ISlhKl.  If  the  countor-dic  \a  to  Aw^  that 
the  dio  hail  no4  luifKdMit  thickutM,  it  may  bo  deepened  by  placing  on 
the  ftvithly-iMiiimi  mftnl  the  sine  half  of  a  Bailey  fla«k,  and  cootiaii- 
iag  to  pnur ;  the  meiul  in  tlie  tvra  lUukH  will  unite  and  form  ooe  die;. 
Vrlieii  cold,  the  caeliuga  are  removed  from  tlie  iroo  oup,  separated,  and 
are  tlteit  reA<ly  for  uw. 

S.  Or.  Gunniaijt  method, called  idw  tltc  "pouring  proco*," Id  which 
a  very  ihin  ni'Klei  (muile  of  |>liL«tvr  two  {uirtK,  and  land  or  felspar 
onu  iMUt)  is  jihi«i!d  in  liie  Ixrflom  of  an  iron  box,  three  and  a  Imlf  to 
fiiur  inohr»  in  dinintrior.  nnd  nWit  two  incite*  deep.  It  to  fiu<tcned 
tliere  by  a  lliin  layer  of  plaster  and  Hin<l,  then  tliarou;;hly  dried  by 
gradually  raising  l>ax  and  all  to  the  temperature  of  the  melted  metal, 
which  is  next  poiired  in.  and  die  Ixix  ttet  in  a  »hallow  vewol  of  water 
lo  Cool  it  rapidly  from  (lie ootade.  To  delay  the  cooling  in  the  centro 
Bptil  rlie  lost  mooMflt,  and  >o  prevent  coRlnietion  at  that  place,  n  very 
Iu4  poinlod  irott,  Kimuwhat  similar  in  dinpc  and  hic  to  n  tinner's 
Mlih-ring-imo,  ts  plactd  upon  tht^  ci-nlri-  iif  Ihe  model  before  the  metal 
is  piHin-d.  Whuo  cidd,  thlt  in  rvmnvD<l,  and  the  ronieal  space  filled 
with  mvlal.  Thi;  iwnntor-dio  n  Ihtu  made  of  lead,  alloyed  with  tin 
or  tjrpe-Qielal.  The  die  i<i  made  by  placing  over  this  a  stout  urought- 
iruD  ridg,  and  pouring  in  fuHJlde  metal.  Dr.  Gunning  n>«es  fmiu  three 
lo  ei)iht  die»,  sccoidiag  to  the  oharpaesa  of  the  prominences  of  Uie 
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iDoclol.     The  method  gives,  in  ha  hands,  very  accnratelf   Suing 
platc#. 

Wlira  niftlullic  (lies  nrc  to  he  obtained  by  the  first  metliod,  niitiilil- 
ing-flti»ks  iind  sund  nrv  required.  Flasks  may  be  of  wood  or  iron. 
Th«  mouldini^-box  of  wood  should  be  about  six  incfaea  aquare.  Tlit*  b 
to  be  filled  witli  fine  sand,  such  as  U  used  by  braai  fi>unden>,  in  tbo 
follunin^  manner:  The  de«p  or  shallow  |>la.it«r  model  it  placed  on 
(tie  moulding- table  exni'ily  in  l.tic-  oeiitro  »r  the  tiox,  with  ita  face 
upward.  Sand  i»  thi-n  firmly  prirk^-d  around  tho  tidv  of  the  modcL 
Sand  ithould  then  be  nif^fd,  (-gviiring  the  fiice  of  the  Diiidcl,  to  the 
depth  of  a  Uulf  inch,  the  liox  then  filled,  and  the  whole  mmmed  with 
a  finuDCM  proporlioncd  to  the  coancness  or  dryness  of  the  aatid  — 
damp  or  very  fine  or  strong  (i.  r.  with  larf^  peroenta|^  of  clayl  sand 
not  permitting  so  much  compression  as  sand  pooeeMinfi  ih«  <»ppo«ite 
qualititt,  because  it  would  become  too  compact  to  permit  the  emmpt 
of  the  vapors  fonuiM  during  the  proceu  of  pouring.  But  the  6atA 
nnd,  ric^li  in  elay  and  quite  moist,  may  be  ie>«d,  if  it  is  dried  b«fure 
po'iriiig. 

Tlic  box  u  then  Innieil  ovt^r  and  gently  tapix-d  itcveral  lim<^  willi 
tome  li'ifht  iiistruTncnt  or  hammer,  for  tbc  |>»rpwc  of  viurttng  or 
detaching  it  a  litttc  fi^m  the  matrix,  and  then  carefnlly  removed. 
Great  care  is  necessary  that  this  lapping  do<s  not  deprem  first  one 
fide  and  tlien  the  other:  this  would  make  th«  die  too  deep  in  the 
centre,  and  perhaps  cAnae  the  plate  to  rock.  The  model  may  he 
looMned  lat«rally,  by  holding  an  excavator  firmly  upon  the  centre 
of  the  die  and  tajiping  it  on  the  side.  If  the  model  be  composed  of 
three  pieccK,  the  middle  seciion  is  first  removed,  and  afterward  the 
two  other*.  There  are  two  ways  of  drawing  the  model;  first,  by 
Mrewing  into  it  an  excavator  or  gimlet,  and  carefully  drawing  it  out; 
semod,  by  Uirowing  it  out  with  a  dcxterou*  jerk  of  the  inaUtx.   I'he 
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UmAiI  Ib  WQil  moulding. 
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last  ia  be»t ;  th«  itxenvntor  i$  apt  lo  bnnk  through  iJk  ccnlre  of  the 
tbin  mod«I,  and  Uie  thick  one  fiilb  otit,  bj^  its  Dvm  weight,  iMtler  than 
it  rail  he  dm  no. 

If  th«  de«p  model  is  used,  (h«  matrix  b  nair  rrady  for  pouring; 
bui  (Irxt  retnuvu  all  Iocm  sund,  aiK)  make  a  gruoTO  al  tht  l>ack  part 
of  th<!  matrix  to  receiv«  the  first  flow  uf  the  metal.  It'  the  ihlii  mudd 
i>  lued.  a  ring  must  be  set  upiiii  the  «aud  after  the  niodi'l  i.->  (Iriivrii,  to 
give  the  additional  «ixe  whith  the  die  requires  to  pruvimt  cnickiiig 
undor  the  swaging-liammcr. 

The  inouM  Wing  prviwrwl,  thr  mHnl  to  be  employed  for  the  cabling 
■bmiM  lio  put  into  a  tolembly  thick  wrottght-  or  cost-iron  ladle,  and 
meltrti  ia  s  common  fire  or  fiimaee.  If  brnm  t«  used,  the  latter  will 
bit  r«iuireil  lo  melt  it ;  but  if  zine,  bloek  tin,  or  lend,  a  common  fire 
vrill  aRbnl  sofficieiit  heiil.  As  trma  as  the  metal  has  become  thoroughly 
mdtetl,  it  is  poured  into  the  furroir  formed  in  the  »nd,  wfa«tioe  it  will 
Bow  into  tbo  baek  part  of  ihe  mould.  It  ia  necessary  to  convey  tba 
melted  metal  into  the  mould  in  this  way  to  prevent  the  injury  which 
the  Kirfaoe  of  the  nind  might  sustain  by  |N>urinj;  directly  upon  it. 

Thert  have  tHXtiwiuiie  a  number  of  mouldiu^-flukw  devised  to  super- 
teilo  the  woivleti  oiw  just  de»eril>oi),  or  the  common  cnrt-wheel  box, 
whicb  wa«  once  mtivh  u»>l.    8omc  of  these  are  wnrw  than  useless ; 

Lothen  are  Vl^ry  eonvvnieiit.  and  have  the  advantage  of  requiring  only 
a  mail  qnanlitv  of  tand ;  also  of  ]>crmittiiig  tlic  miid  to  be  dried, 
which  cannot  Iw  wotl  done  In  the  wooden  box.  The  dimpled,  and 
parfaaiNi  Imoi.  IIhA  i»  that  invented  hy  Dr.  K  N.  Builey.  Fig.  1229 
nfmwbts  the  shape  and  working  of  this  flask. 
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^^^Ulalf-fla^k  B  \a  placed.  Joint  wlge  downward,  over  n  thin  model,  and 
^^^nnly  packed  with  sand.     It  is  then  turned ;  tlie  sand  comprcMed 
around  tlic  edge  of  the  model ;  then  tritntned  ao  that  the  model  iniiy 
W  MUtly  drawn  fa  properly  xhnped  model  renders  murh  saml  trimming 
^     tumioeauiry ) :  the  mmlel  is  then  lightly  iap[ied  and  thrown  out.     All 
B    upentions  on  llie  thin  model  must  be  conducted  with  ^rtuitcarc,  for 
"     it  U  easily  dlsplnced  in  lis  malrix,  so  as  to  detilroy  iho  aeciiraey  of  the 
htU!T,    Nest.  |"Hir  line  into  the  mould,  and  at  oucc  place  on  half- 
Auk  A.  and  coniplet«  the  pouring.     When  cool,  remove  lii«  aaud,  la- 


vort  tho  fliutk,  witb  siii«  di«  cootuiiK-il,  uul  pour  lb*  ImkI  (C)  npon  the 
line  for  Un:  oounu-iHli«. 

Id  c-nM.-9i  of  muiieiMU:  undercut  in  front,  tlie  thin  iikm1<.4  e»a  gnokf- 
ally  l>p  drawn  by  a  iloxleroU*  hiK-kwanl  niuTCmAiit  Bill  for  a  deeper 
ui)d«rrtit  it)  fmnt,  slwi  for  llMKtc  at  tin-  nide,  the  uoulditig-flwk  of  Dr. 
Hawc»  (Figs.  2^0.  2ai,  232  j  wi)]  be  found  u»dul. 

TW  mMiner  of  using  it  ta  tlius  <lMcnb«l  by  I>r.  C.  C.  AUa: 
"  If  tbe  tnodij  he  coanicnMy  smaller  tbui  ibe  ^Mce  betvcen  ibe 
flanges  pmji-clirig  inirurd,  smull  dips  of  paper  may  be  |>l«ced  in  iba 
joint,  exlending  to  Uio  sides  of  the  model,  ai>  as  to  pAtt  Ibe  eond  when 
opening  the  flask  for  the  removal  of  lh«  pultvrn.  Tbe  mid  may 
nuu'  he  packed  urouiid  th«  modi-l  up  to  the  most  prominent  |iart  of 
the  ri(I);^.  It  sliould  be  finished  sinoolhly  aruund  it,  slightly  dotoeod- 
iDg  tovrsrd  tlie  model,  so  as  to  form  a  thick  ed^  of  sand  fur  tho  more 
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F(0.  231.  Fm.230.— ThftAwarMOtlonoribofiukMifhUjr 

op«n«>liu»1iuw  j«tDl(i.  Fio.  'i^i^. — Tb*  iippvr  (re- 
lion.  Pill,  aiti — The  luwer  Hctioii  eli>u4.  anil 
eandncd  b;  n  pin,  milk  Ilia  pIkMar  n>otl«l  pla««4 
ill  it. 

perfect  porting  of  tbe  flask.  TIk  sand  nad 
iaca  of  tbe  niddel  niutit  dov  be  <xiT«rDi)  irllb 
dry  piiIviTiKwl  vharc^wl  Kiftwl  t-vi-nly  ovrr 
tbe  irbole  surfiice.  Wlicn  thU  Lh  done,  Ihe  upper  sectiou  of  (he  fiuk 
is  placed  over  the  lovrrr,  and  carefully  fliled  wilb  sand.  It  m  Ihim 
raised  fnini  the  lower  one,  wliii^h  rihv  now  be  parted  by  remonng  iha 
long  pill,  and  liw  modi.-!  gctttly  taki-ti  uuray.  MHicn  closed,  and  tfas 
t«0  put  together  again  aud  iiivcrlvd,  it  ii  ready  to  ntitivc  tbe  mcllrd 
netal."  Aft«r  the  metal  has  cimiIoI,  it  nmy  be  rvmorcd  and  titratd 
ortT,  M  that  tbe  fiwe  of  the  die  shall  be  upward,  while  tbe  remainder 
is  buried  in  tlie  sand.  Thus  placed,  it  is  encircled  with  the  ring  (Fig. 
231 ),  and  llie  metal  for  the  counlcr-die  poured  upon  iU 

The  nictolH  miMt  commonly  used,  wlien  metallic  dies  are  mode  by 
mill  moulding,  are  zino  and  lead.  For  many  reasotts,  tbeae  are,  per- 
ha]x),  tlic  Ixot  metals  for  general  u«e  tbai  can  be  employed.  Zinc  is 
the  hardest  metal  lltal  the  dentist  con  conveniently  melt.    In  cau  at 
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^(*|i  or  lurgA  «TrJin,  uid  for  tnonlha  wli«re  Ibe  mucoiu  n>emlntmo«  ^ 
yay  hiLtit,  <l)<iu|r|  its  xhriukage  prevent  dif  cIom  iulo|)taUoD  of  tbe 
^Ur,  n  ftiiialiiiii:  ilia  nuijr  be  wula  of  bluL-k  tin,  typ&-ni«ta], sufl  M>li)4;r, 
or  BnbW»  nwial  (a  patented  alloyof«appcr,  (io,and  Rntimonf ,  vrhicb 
Dftn  bu  obtninnl  ut  any  inadiiaMihop),  wliicb  but  ■>  nearly  a*  hurd  M 
ilac.  mid  brnn  doctilitlly  Ina  ehrinkHge.  Wben  a  mtlal  nofiKr  tlisii  xioo 
i*  incd.  Bi>v«nil  din  will  be  ueoeMftry  to  complete  tb«  nvaging. 

Prot  Aiuivn,  by  careful  cxporintent,  found  tbut  ut  kveragi>«tu>l 
liBO  du),  iu«ti«uri»x  ivra  iucliM  truiaveneJy,  cuiitTBctt  3T-1000ths  of  an 
inch  fmm  bUlaiile  to  oul^iiltf  nf  tliu  nlveulur  ritlgi^,  hving  oiiuivalfiiit  Id 
ikiokDMa  u>  tlm-n  ordiuRry  boak-lcnvi!*.  Hv  n'marks:  "In  Ihefirt 
nsei(u|>per  jaw.)  tlM<  pliiiv  would  'biod/and  if  tbo  ridga  were  roverec 
by  Ut  uuyidlditig  inuooua  marobnuio,  it  would  provcnt  accuracy  of 
adaptatiou.  In  tint  second  coae,  (under  jaw,)  tint  plate  would  havu 
tiM  uui'h  lad'ml  'play,'  and  moaetiuently  lack  stability.  Agaio,  in  a 
aiuditratcly  di-rp  nrcb.aay  a  balfiiich  iudeptb,  ibeBbriiikaf^  between  the 
lavel  of  the  ridj^c  and  lUe  ilwr  of  Ibe  polule  will  be  uearly  7-lOOOlha  — 
raibrr  more  Uiau  one  leaf.  In  tbo  dc«|M!^l  archen,  ibis  fJiriuka^  may 
^te  trouble,  except  where  (b<s  rld^e  is  Hofl,  and  tbea  it  bcconm  a  pod- 
tive  ailvAiitagn.  lit  tbe  sballowcr  c-osee,  it  u  not  of  much  montent,  aa 
then  la  tK>  mouth  no  hard  at  not  t«  yield-  tlie  1  or  2-1000ilia  of  an  iooh." 

A  counter4lie  ibould  ba  w»l\.  Ijvad  ia  ilecidedly  tbe  b«t  metal  fbr 
tUi  pnrpcA^ ;  tin  may  bo  u«ed  if  tlx!  di«  ia  made  of  sine.  It  ie  desirable, 
if  fir  '  '111,  that  the  m«tal  Wi  poured  (in  and  mouldiiif;,  tbia  is  tlie 
ca,  ,  should  melt  at  a  lowtrr  temperature  tliao  the  otber.    in 

lUa  riMpfct,  zinc  and  l«nd  ar«  ndmtrably  suited  — sine  melting  at  770^ 
kMl  loul  at  600°.  Tin  melting  at  ■140''  mijibl  be  auppoawl,  in  tliia  re- 
ipect,  belter  than  lead ;  but  =iicli  ia  not  tbe  fact,  owiuk  to  tiie  lendatoy 
of  tin  and  unc  to  form  alloys,  wbilni  lead  and  tine  baveuo  such  nlfinity. 

In  a  paper  oo  meullicdiw,  published  in  tbe  foiiitb  volume  of  tbe  Am. 
Jmnal  of  Deutal  Bdence,  Pruf.  AuHen  gives,  as  the  result  of  cjimflil 
■Xperim«al,  ibc  fuUowing  tnbuliir  view  of  tlic  fusible  otloya — sine  being 
iamducod  for  the  purpose  of  ooin|wnson : 
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Tlie  lart  colnmn  contains  an  ftpproxlmate  eetimate  of  tlio  nhtin  hrit- 
dencBB  of  the  campln  given.  As  in  the  other  eolumtis,  the  luw  muWi 
repnaent  tlie  metals,  so  far  an  tliiii  i)rt)]>ert}-  is  couccmeii.  moatdatiaUi. 
HiOM  narked  below  6  arc  mallcaUe  metuU ;  those  above  fi  an  briuk; 
line,  marked  5,  separates  Huaa  two  clasece.  oitd  bvloagt  to  OM«r  Al 
oilier,  according  to  (ho  way  In  wliitli  it  is  managed. 

In  all  CRsm  of  iii<:lliog,  it  ia  a  safe  rule  to  pour  tlie  nMali  it  <U 
lowest  teinpernturo  at  which  tlicy  will  flow.  It  a  prudent,  alnlo 
coat  the  metal,  on  which  other  ntcul  U  fnond,  witli  a  tnistaie  if 
aloohol  and  whilioi;,  to  prevent  all  chunn  of  oilh'Vion.  One  Wit 
Tery  important  caution  in  the  melting  of  nnc  and  lead  is  EamitUf 
to  UM  Kparate  ladlea;  for  any  lead,  left  from  a  prerioui  nii-!lii& 
flow*  from  the  ladle  with  the  last  portions  of  the  lino,  and.  Wag 
heavier  (in  the  proportion  of  1 1  to  7)  and  mure  fluid,  falb  at  eao  U 
th«  bottom  of  tlie  ntotrix,  mailing  tli«  nlvvular  ridge,  more  or  )m.(I 
a  soft  motal,  thus  totally  destroying  its  utofuliion. 

The  eliwtie  rnpor  g«n«Tated  by  Ibo  contact  of  tho  wat«T  in  ih?  tai 
with  the  hot  mclul  sometimes  colloct?  under  or  rw«8  through  tho  nuUJ. 
and  renders  ihc  casting  more  or  less  imperfect.  This  may  he  prvrcohid: 
1,  by  <lry!ng  the  sand  ;  2,  by  using  coarse  or  looscly-jiackcd  MMd,io4 
avoiding  too  much  moisture ;  3,  by  mixing  the  sand  with  oil  iarttsil 
of  water.  The  slighleel  moUtareon  one  metal,  ]>reviotu  lo  ilKpotuiog 
of  another  metal  upon  it,  will  make  the  latter  imperfect. 

In  making  metnllic  diea  for  partial  caaes,  about  three 'foil  rlli*  of  lbs 
cniwtin  of  the  tooth  should  be  cut  from  the  plaster  modtd  iMftiiv  wing 
it  for  moulding.    Tho  plattf  can  thux  l»«'fitte<l  more  easily  .and  perfrctlj 
than  can  Iib  done  when  tho  tcftih  remnin  on  the  piaster  model  and  nue 
die :  for,  iu  the  former  case,  the  plate  nocd  not  bo  cut  to  fit  the  teeth 
until  it  hiis  bciii  swaged  ;  while  in  the  Initer,  this  must  be  done  Gm; 
consequeniJy,  ill  striking  it  up,  it  will  be  drawn  to  a  greiiicr  nr  loa 
distance  away  from  ihoin.    Tbcro  is  also  danger  of  spliitiug  the  plat«^ 
in  swaging  it  into  the  spacea  1>ot«-een  the  teeth,  if  thow  aro  left  oa  iht 
metallic  die. 

Wo  »l)all  conclude  the  section  on  metallic  dies  by  giring  aotne  prac- 
tical snggtationA  by  Prof.  AiiMtcii,  on  the  propcrtioa  ainl  asea  of  tha 
roclalu  and  alloys  emj>lovtHl  fi>r  this  purpose. 

Mnny  of  the  prcii><^li<«  of  thcw  metals,  though  moat  tatcreatiog,  ata 
not  pTucticnlly  useful  to  the  dentist;  hut  lliero  are  tomv  poEntji,  &r 
which  ho  usually  refors  to  his  memorandum-book,  (hat  should  be 
printed  on  the  page  of  hia  memory.  The  following  tnblm  prrwnl  two 
properttea  of  certain  mctalit  in  a  form  convenicut  for  mrmnrixiug ;  al- 
though not  absolutely  accurate,  they  ar«  quilo  eraoagh  so  for  ue«  iu  the 
dental  laboratory : 
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OaMS  «r  PivMuiT. 

Oua  n  flrcMTM  Oumt. 

Cvppn                      .  SOOO" 

iMd        .        .         ■     II-S 

AsiimMij                       000" 

BIsmuUi                       10- 

«M  .        .        .       .    -IP 

CatlMtum                   .       B-fi 

UnA      .        .        .        aOO» 

TUi       .       .        .         7-6 

BltmMh    ...    BOO* 

ZiiM        .        .        .      7- 

Tin  and  Mdmhin  .       440* 

AntuMnj                       9-& 

In  th>'  fiMiliitit^r  tnble,  copper  U  giveu  lo  ^Ivow  hoir  unsuitoJ  U  ti 
for  liiliuratiirj-  ui«.  It«m<imbcriiig  Uuil  900'  b  rec^  ^u(.  the  Dext  four 
mimhera  tnu^  ba  tmstly  meinuriud.  lu  tliu  MjK«!flo  gravitj  Uible,  cop- 
per 9'  iini)  iron  8'  arc  omitted,  so  as  lo  prc»eiit  tlie  table  in  a  funo 
earilT  TcnwiDbc'i^. 

The  only  pur«  luetala  auilablu  for  n  die  are  tine  aod  tia ;  Tor  a  couii- 
t«r-<ltf,  tin  mill  ImuI  :  tm<2  niiik(«  ihn  Ix^t  dii:.  1«ul  the  Ixst  ouuiiterdic. 
0>p|<iM'  ht  lot)  hard  10  ftuo;  atitiiiioiij'  aiid  bismuth  aro  tui>  brittle;  cad- 
mluin  Is  loo  ^'xjM'iMiw.    All  olltcr  mvtali  used  in  «miging  aiunllopL 

SiK  nud  lind  lire  vaJtuiblo  IwuiuM :  They  arc  »o  uoliku  that  thoy 
an  iM>t  cosily  niUt-ikm  for  t»ch  other ;  a  vory  common  crrur  vrlicn 
aIliiyRar«u»i;d.  Tlx'y  biirc  no  t>uob  dutpontion  to  alloy  as  ziuc  and  tia 
or  tin  and  lead  btiTO.  Ztiu;  is  to  hard,  one  die  will  »iUIIcg  fi>r  many 
ouce ;  tlirw  are  euifivicot  for  ihe  most  difficult.  T)ie  brittleuc»  may  be 
^^^fa«cted  by  the  km  at  the  die:.  Its  sliriukat^  U  ofU-n  a  dtx-ided 
Hvantage ;  and  in  aaine  cases,  where  it  makes  tlie  plate  bind  on  the 
tlvBoIua,  tike  contraction  muy  bo  anticij>iitcd  by  coating  llirau  parU  on 
ike  m<K)e)  vilb  one  or  two  layers  of  very  thiu  plaster.  Zinc,  iilV;r  re> 
p«ai«d  UM.  becooMa  defectire ;  lienoe,  a  mpply  uf  iicir  nictul  »huuld 
•Inyi  be  k«pt. 

No  niiitui  r<]unU  lead  as  a  oountor-die.  Its  u-ei^jbt  and  aoHaeefi  are  in 
bi  favor  for  tliw  purpose.  A  couuter<die  cnniiftt  he  Iud  larj{eor  heavy ; 
ooiivi'nience,  of  course,  limits  its  ^izH.  A  difficult  plutu  can  u  ot  I>e  swaged 
iritli  a  enutll  L-ounterilte.uuIoM  the  work  it  nrarly  conipk-ted  by  partial 
muulers,  hammers, etc.,  before  iwiiig  it.  Aj)  r(^BidKiH>fliHW»,tlii:  greater 
Ike  ilifptirilr  Ix-twcm  die  and  counter,  the  less  Yfill  be  the  change  in 
Ike  ilii-  by  the  act  ofsmgia^.  The  plate  ia  forced  by  the  counter  into 
tkc  dopntMions  of  a  die,  not  so  wueb  by  its  bardneas,  aa  by  its  i<u 
McrtM  under  the  airaging-blows.  The  liitledid{>ar!ty  in  the  luirdneta 
if  llip  Inn  rli<«  ia  one  MrioiiM  objection  tu  tlie  lue  uf  llie  xecimd  cloM 
tf  opera  I  ions.  It  in  n  eomnioii  practice  to  use  aevtiral  counk-r^,  and 
ptrlia{i*  only  one  die.  Oih:  die  may  in  a  few  com*  KUiBce ;  two  art.-  bet- 
fftr,  and  '>n<iii  ihnw ;  but  gfx»i  >^wii^iog  never  demand*  mure  thau  uue 
MiDinrHlir,  whrre  that  in  profK-rly  made^ 

With  tine,  lead,  and  one  fiuiblc  alloy  (Itvul,  tin.  and  biitmuth,  ei^ual 
fWtt),  all  swaging  operations  may  be  completed  when  the  dim  ar« 
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made  by  sand  moulding,  or  by  pouring  dac  into  tlie  impmbn 
But  finoa  mauy  prefer  other  mctlioda  of  oimking  diea,  il  is  taiporuiu 
to  undcntaiii]  Uiu  !iut)jevt  of  alloyd.  Experiowat  is  here  the  only  Wi 
of  knowledge,  for  uo  apriori  rousouing  could  deduce  iho  dagubi 
diRDgw  caused,  nitil  new  propertiw  dcvt-li)|>oiI,  lir  alloying. 

The  niloy  uf  twu  britlle  ruetals  b  ulmtji  brittle,  nod  a  brittle  odal 
uMinlly  iM)[)a.rta  tliu  [irojicrty  to  n  tougli  oik  nrorly  in  pTOponloD  I 
it«  pvrc«ntngo.  But  tii«t  two  tough  metals  can  iuaki>  a  brittle  itlnj  I 
rcmarkublc.  Miilluubltt  cupjtcr,  with  half  its  irei),'I)t  of  brittla  Boi,i 
gives  liartl  brR«!i,  wlut:)i,  thuugh  Ices  tough  tli&u  copper,  is  not  briOk 
But  malleablu  cupper,  with  maUeal)I«  du  In  the  auue  propaniMk 
maku  speculum  metal — tlie  rooM  brittle  alloy  kaown.  A  linSn 
inmunce  U  that  of  load,  ttie  miAiMt  of  metal*,  ithicb  will,  in  luaut 
ijunDtitim,  make  gtilJ,  the  Riot*i  malleable  of  all  metab,  rary  brtuk 

Another  rcmarkuble  prajwrly  of  all  tilloyf  u  fuMibiLity.  Alloji  tat 
below  the  averai;o  melting-point  of  their  coiiMilui'ntjk  Trmuy  ims- 
]M)iio<U  exhibit  this  more  drikingty  than  binary.  The  falloiriii);  taUr, 
in  ilttiMrntion  of  thi»  pruiwrty,  wUl  be  fonnil  pructivally  uscftti  tuilit 
dcntitt  in  the  selection  of  alloys. 

Ai.i.on  or  BMHcTti.  Liikn,  add  Tin. 
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It  wilt  bo  nnticeil  that  two  pounds  of  lead  do  bo(  naka  oa«  panni 
of  tin  hardttr  to  im-lt;  whilitt  a  lialf  pound  mkIucm  iia  fushm^poiiil 
100°.  Also,  Nob.  6  anJ  7,  th(iU):h  eouiaining  more  tin  iban  Ho.  5,  an 
harder  to  melt  Again,  a  jtouml  of  bismutli  added  to  alloy  No.  4 
reduces  its  melting- jwint  110^  No.  II  and  all  allays  vunuiining  nnch 
bbintilh  are  brittle.  The  alloya  of  ihiji  table  vary  somewhat  in  hard- 
hcas,  but  all  are  harder  ihau  tin. 

Tlie  "alloying  melaU"of  the  dental  laboratory  aroeoppar.aiiliBiaagrt 
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awl  huunuth.  Copper  i^vni  hnrdmm  to  sine  bikI  tin,  And  ia  tomeUmnfl 
OKnliinnl  wilh  alloy*  nf  tlic  Iwo.  Bui  llm  Iiigli  AiMon-fKiiul  ofcnjippr 
imilcn  it  lisB  tind^il  to  tin-  tU-nlut  llian  thu  otlicr  two  luetul^  T)io 
alloy  of  copper,  antimony,  nnd  lin  (Babhit's  in«ts])  is  iwrliiitM  Ui« 

<>ne  of  pnii'tiral  intemt.    lu  ndvaningc  over  linc,  in  Ix-Jng  I«m 

to  ooniTBRl,  if  pcrliipfl  sot  off  by  thv  teu'lency  of  mra>t  nlloj*  to 

change  tli<(ir  rompMition  by  rrequeiit  uieltinK;  nndtbe  dnngcr  if  mix* 

\ag  tVifTrnat  Alloys,  from  •beenco  of  those  distinctive  mariw,  lucb  u 

wparaie  ntic  And  lead. 

Atilimiiny  Li  it  in<>rc  viiliinbic  idlo^nng  nM-t(il.     It  harden:'  tin,  bat 

diiof  iim;  ill  tliii  Ulxiriktiiry  i»  to  hnrtli-ii  Ivatl.  aiiiliiiig  tyjic-dii'tal. 

II  typt-H  romposwl  of  U-ml  4,  oiilimony  l,uv  too  brittle;  und  large 
tTpr«.  I>-iid  0.  snlimony  1,  are  f^arcely  fit  for  laboratory  iim.  In  iba 
pntportJdt)  of  U  to  t,  aiilimnny  corrccla  tbo  exceaaive  contraclioD  of 
1«ut,  and  liardetM  It ;  y«l  leares  it  Um^fh,  so  m  to  resist  tbe  Muym  of 

ilg.     It  is  suitable  only  for  counter-dlea. 

10  very  comiuoa  opinion  lltai  aiittmouy  mums  lead  to  expand  on 
melioi;  is  erruueous.  The  alloy  has  a  aUj^ht  expiimioii  at  the  mooictit 
dfBolidilicaiiou;  but  afler  tliat,  it  olioyi  the  uniwrml  Inir  of  alt 
Bietals,  and  coniractJi  as  it  cools^  A«t>ial  von  tract  t'>ii  di-penil-i  up»n 
the  ntici  ofcoDtrsction  and  the  fusion-point ;  thtis  lend  rontractv  moro 
than  r.inc  hK>uiiHC  its  bif^h  ratio  of  oontmctiou  mun-  than  compunsutcs 
its  lower  Auiun- point. 

Anotlier  eonimon  error  is  that  a  iin«  dio  pouretl  rcry  hot  ia  gmaller 
lluu  if  pouri'd  at  it«  fugioii-jKiint  Of  eour*c,  ciintraclion  bej^ius  liie 
noRKmt  cooling  bogtiu;  IratKo  long  m  tbo  inirtui  i*  fluid,  it  neccsiarily 
ilU  tbo  matrix,  and  ooDlractJon  ouumm  Minply  Hubatdeneeof  tlio  metal. 
No  die  Iw^inN  to  Iciiru  tlio  widli  of  tbu  matrix  uutil  it  Eulidifiea; 
luaMt  tho  amount  of  eontraction  in  tlu:  same  in  all  easet.  Very  b<>t 
dno  citptM  mintildy  tlio  sand  surface,  itnd  tliuji  has  mil  that  bright, 
MBunth  npp>--arance  of  cooler  line,  which  sots  bcf»i«  pmielrnting  the 

iDtcnticm ;  but  both  are  equally  good.  AnotluM-  diffwen™  in  in 
pronter  dei>th  in  the  cavity  on  the  baolc  of  tlic  hot-po»ired  die 
But  this  Is  nut  Bd  ohjectionublo  aa  many  think;  uo  good  mechanic 
Krik  '\v  upon  tho  die,  but  upon  some  ovoid  or  conical  piece  of 

noiii  1'^  thin  cavity  In  the  boek. 

Burautli  In  piirbap*  the  moKt  valuable,  to  llic  dentist,  of  the  three 
llluying  mrtaU.  Antimony  gireM  hardn^A,  but  not  miiob  fusibility; 
bunmlb  givM  fii>ilii]ity,  but  no  grval  hardiieM.  Tho  labltj  above 
givm  ahovni  tho  iiinrkc<l  vBixt  of  this  inMaL  It  is  M'ldom  used  as  a 
btnary  alloy,  bemiiso  its  fluxing  <|ualitiea  are  more  fhilly  brought  out 
b  taniory  combiuution ;  also  bvcuuac  uf  its  expensiveneae,  and  iu 
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Knilcncy  to  impBrl  brtulen«3a.    Type-metal  is  rendered  more  fnsilile 
by  the  niMiliixi  of  -O^  p«r  ceuu  of  bismulb. 

Biemulli,  uuLimony,  luid  xiu«  are  readUy  duliiigubbed  — btaniutb 
by  it«  gretit  weight  and  vtiarac-btrulii;  piukiah  ralor;  au(iiut>uy  by  iu 
peeuJiu*  cryf^Uutiwi  ui>d  lUoxL-iwivt!  britllenwa.  But  the  alloya 
of  these  mctala  with  tin  and  U-ud  have  nucli  a  giUKfol  rcMeiublanoe, 
Uiat  tbey  must,  tvit)i  much  cart-  uiid  »y«tt^m,  W  kept  mitat  iu  projMvly 
labelled  boxes ;  otlivmicr,  if  mom  tluui  one  alloy  u  ufod,  tb«  witiuy- 
aui:«  caused  by  using  odo  for  aDolh«r  nill  inoro  than  oBttt  tbeJr 
utility ;  iu  &ct,  Bucb  ucgUgeooe  defeats  thdr  usefulness. 

A  di«  and  ooanter»di«  having  bocu  obtainod,  a  )>i«cc  ofsbM-t  IcmI  i* 
adapted  to  the  former,  and  the  dinieniiioii»  of  tJie  platv  matki-d  npon 
it.  I!apcr  is  eomctiiDn  UK^d  forthi»  purpwc,  but  is  iiotMgoud  «»  liiiti 
dtcvt  lead  or  iKMivy  tin  foil,  'flic  putt^trn  thu»  tnado  m  cut  out.  Hai- 
teoed,  and  laid  upon  the  gold  plati',  and  its  outline  marked  upon  it. 
The  plate  should  be  cut  a  liltlu  too  large,  to  alluvr  for  tfintniog  Mul 
any  aocideuial  «lip|nng  upon  the  die.  In  partial  eaeee,  the  patten 
should  be  carried  partly,  or  fully,  over  tlio  excised  teeth,  and  no  a^ 
leropt  made  to  lit  it  accurately  around  tlic  neeka  of  the  teeih  until  the 
swaging  is  nearly  or  quite  compleijed.  Wiih  a  pair  of  strong  shears 
or  snips  (Fi^  233,  234),  the  portion  of  plate  thus  marked  is  cut  out. 
Fig.  S33  repnscnte  a  pair  of  titubb's  plate-ebears ;  Fig.  "iM,  a  pair  of 

Fio.  SS3. 


O 


diSerent  construction,  vilh  longer  and  nior«  conveniently -xbaf 

bsndlea.     The  blad«»  »f  HunK'  nhRan 
'"*■  ^^-  are  curved  laterally;  Init  tbiN  fiirm 

is  not  denrable.  A  fine  wateh-«pTiii|^ 
xau  should  be  nsed  for  curves  vliich 
the  Rtraiglit  shears  vilt  not  cut ;  for 
very  sliort  curves,  around  teeth  for 
iaxlance,  a  pair  of  cutting  forceps, 

shaped  as  in  Fig.  2^,  will  be  found  useful. 
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Cutttng  platm  to  sUapv  before  ■waging  it,  howtrrcr,  nol  oaly  nnufr- 
iry,  but  u  in  miiuy  casn  b  pwitivc  diMnlvanliigv.  Biraging  tJw 
plBt«  11)  gTMiJ/  prefiiriibl«  in  tli«  lower  jnw,  since  it  pormils 
wurkiDg  from  ibo  cvntnt  outwmixL  And,  id  both  U]>pcr  nnd  lower 
pinlw,  thv  two  trisii);iilttr  pieces  oatsidtt  tho  ridg*  fa«ip  to  prevent 
plniiiiig,  or  doubling  of  the  pUte.  Purobusod  plat«8  an  ordcTMl  to 
pattern,  on  the  swre  of  ecoooiay ;  btit  tbo  dUToreoH-e  is  crifliog,  aiuco 
good  plnu>-iK'Tup  hs.4  nearly  lh«  same  value  as  tlic  origiuul  pluti.',  opd 
VhiTj  cnn-ful  oiM^nilor  Kvparatca  his  plal«-scrap  from  his  eold«r>8crap 
and  filings.  An«<r  swiiging  U  nearly  completed,  wilh  partial  counters 
•ikI  hanniftra.  tht  iquaro  plitte  way  be  ijnickly  trimiDcd  to  shape  by 
nuAiu  of  a  jeweller's  mw. 

Fm.  S3«. 


The  plate  tnmt  next  be  well  annealed,  and  [nirtiully  fitted,  by  wooden, 
bora,  or  leaden  bamment,  to  that  piirt  of  tho  die  inside  iJio  ridg& 
lliere  a  DO  better  baiumcr  for  this  purpoce  tlian  lead  ;  but,  of  cnunte, 
plittc  uuiit  be  thoroughly  cleansed  of  all  trace  of  the  li'ail  before 
iiig.  The  awiigiog  is  cootiniifd  by  the  use  of  parlitd  counter- 
dial ;  lli<3«  ar«  niadv  by  placing  a  rim  of  clay  or  putly  around  the 
ridgtt  ai>d  iMck  {xiTt  of  (he  tuelallic  die,  ami  pouriuK  on  it  Aiiiible 
■Mai.  In  this  way,  the  Jtlate  should  be  i>erf(rclly  fillt-d  so  far  aa  the 
ridge.  Tlien.  clamping  the  plate  between  the  die  and  lh«  ]>nrltnl 
oouiitei',  titu  cdgu  is  lo  be  gradually  carried  over  the  tnp  and  ouihiiIc  of 
the  ridge  with  liaininere  awl  small  wooden  or  ivory  stakes.  The  plate 
may  be  clumped  in  a  vice,  or  by  mvwia «f  a siriug  [loming  uvit  the  die 
and  under  the  foot :  but  a  much  mora  conveuioil  method  Is  fuuiiil  in 
the  ose  of  Dr.  T.  H.  Borras's  cluniiw.  Pig.  236.  Of  the  twxi  fnnnn  here 
given,  ibf  Klidinir-nrm  (No.  'i)  is  prcfcrnhle  lu  the  long  «creu'  (No.  1). 
Tho  appUi.-ni>oii  of  ilitt  damp  is  i>o  plu-iidy  shown  in  No.  1,  (hat  any 
dntcription  Es  unneeoaary. 

It  is  the  pmctioe  of  some  to  cut  out  V-ahnpcd  piec«s  &om  the  front 
«  back  part  of  the  plate,  lo  prevent  the  plaiting  of  tbo  ouital.    This 
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b  TCry  1tt(!  pracliMv  and  \a  nevw  mllcd  for,  if  due  care  i*  uwd  in 
aw*gjng,iuHl  liiti  tui^lal  iaofpn)|)«r  fineness.  To  avoid  jilalbi.  or  (o\da, 
uuwbI  b(l«D,  nnd  in  deep  arohea  carrv  th«  )>Ini«)  douii  v<^ry  gruduuUj ; 
jUso  lako  rare  tn  Mwh  owcb  tkat  the  plate  be  thick,  to  allow  t'ur  *tr«u:b- 
in^  or  timwiiig.  In  twaginf;  over  the  ndf;«.  it  ia  a  very  nunmon  mi^ 
take  to  hammer  down  tlw  ouWid«  Wtore  fully  striking  up  fwith  haia- 
mer  aod  stakus)  tlw  parts  nearMt  iIm  partial  oouiiUir^dic    Aivrajn 


Ro.  1. 


Fi«.  285. 


Ko.2. 


make  It  a  rule,  in  carrring  tlis  plate  over  the  ridge,  to  tm*ge  from  ibe 
wtiin;  outward,  carrriii^  the  plate  "bnme"  as  you  proc««d.  In  deep 
arrli<!:>,  im>gutar  alveulur  rid;t^,  aiul  in  pronitDeiii  lower  ridgM,  wag- 
ing mu't  bo  dooe  nlowly  and  vltfa  grvut  eare. 

AD  form*  of  bonding  forc«[i(t  an;  wiime  than  uwlox*.  Thfr  brtilM 
the  plate,  n:*  will  any  »t«el  or  bani  metal  iiMtrumentx.  Tbrra  w  DO 
shape  of  arcb  or  of  plate  wliirh,  by  the  above  simple  proms,  caniMt 
be  perfectly  fitted  with  a  twvnty-curat  plate.  Tho  elaborate  forms  of 
ft  window-cornice,  or  a  jolly-mould,  rhould  (each  nuy  dentist  how  poor 
ft  mechanic  he  is,  when  lie  complaina  of  the  diHieully  of  s«a);iog  m 
highly  malleable  a  melal  «■  ([old  into  and  over  the  irregularities  of 
any  mouth.  Aud  when,  to  save  his  skill,  be  pleads  want  of  time^  ho 
cxpoacN  a  grarer  deficiency  —  diaboBWty. 

The  fitting  of  Uie  plate  being  Uios  almost  completed  by  tiamm«rfl  and 
partial  cuuntcn,  it  should  be  trinuned  to  its  exact  shape,  aud  then 
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pUraiil  bshKCfl  s  frMh  dte  am)  t!ie  TaM  coutiler-die,  nml  carried  "  bom«  " 
liT  O'Vi'ml  firm  blows  of  the  batum«r  Riveo  dinvtty  over  the  oeotre  of 
lite  ilic.  Tlie  iianaiiiQr  aJtould  not  weigh  mure  ilmn  three  poun<b,  with 
B  haii'lle  tiliout  a  foot  long.  U  h  a  (rr^ul  mintake  to  uae  a  very  heavy 
i>r  B  very  1  IImI  hnrnmi-r.     Tlu^   iilTikinjt    l)l*vk    niny    lio    on 

anvil,  or  n  1:^  „  li-n  lilork  wt  i»  nftiid,  oron  a  ciiKhion,  nnrl  ili<!  lin«« 

ftf  the  rounteivli«  murt  rc«t  Rirsdiljr  upon  IL  It  pnallv  fiiciliUtM 
itfitip,  ttti'l  nmkM  0D9  !nde|)CiMlait  of  any  utrikin^:  liloi-k,  to  hav«  a 
tliirk  Slid  btttvy  1m>1  counter.  An  there  is  alwuys  a  hollow  in  tb« 
bark  of  u  iino  dio.  ■  contcnl  piece  of  iron,  ricd,  or  other  hard  metal, 
■Imilil  be  placed  upon  it  to  ccntraliic  the  blow  of  the  hammer.  An 
■gg^ball,  filled  with  pWter,  is  useful  for  making,  at  the  time  of  mould- 
ing tfao  die,  eereml  lioc  blocks  for  Ibia  purpoee.  To  a  disroitard  of 
ibeae  pnvaittiona  ia  due  mueh  of  the  dilfioullj,n  often  complained  of, 
in  Ibe  tilting  or  roekiofc  of  plates  and  dieo, 

Tlir»ii),-hotit  the  entire  proceea  of  swnglng,  the  plitic  iniut  be  fre- 
qoiiirly  iiiin<tiilcd.  It  may  be  nuddenly  cooled  ol^or  all  exc<-j>t  the 
flnal  nnnraUoif  i  when  the  cooling  muut  be  vrry^dmil, mas  to  avoid 
variiin);  or  Mpringiog.  The  mitlleidiiliiy  of  gi>ld  plntc  will  ixTniit  A 
gml  d<-iil  of  ■waging  withntit  atmeating:  yet  the  ne(;levt  of  ihi*  ximjile 
opnratinn  is  iinufo,  Ono  broken  or  cmckexl  jiliitc  givm  moro  tmiihle 
tliao  tlio  annealing  of  a  doien.  The  plate,  niter  linal  swiiging,  mnst 
bo  tBki-«  from  the  counter  ven-  carefully,  to  avoid  cliaoge  of  ihapo. 
Thiu  [Hi|>cr  in  tb«  cotiiii«r-4lif  inaket  Twnoval  easier ;  it  i«  also  easier, 
wlirJi  duly  one  counter  a  uanxl.  Too  uudi  svragiug  gives  the  plate  a 
loM  fit 

Wbr'n  block-till,  htoil,  or  fimbla-metal  dies  or  countei^liea  are  uaed 
is  nrugiiig  the  iImv,  any  portion  of  theac  metals  which  way  adhere  to 
itilMiUld  be  rsmuviHl  bofuro  anuenling  ;  as  their  fusion  U{>ou  ibt  sur- 
-  tlu-m  with  th(<  g<iM,  atxl  will  reader  it  brittle,  uu'l  iinpuir 
;  or  cUe  eat  liold^  in  the  plate  at  the  sput  nhcre  tlie  jiar- 
tlck»  of  baser  melnl  forro  an  alloy,  fusible  at  iho  unneuliiig  heat. 
nU  L>  (lone  vJiher  by  meclianical  or  chemical  meftos.  Ifaeid  is  umuI, 
It  *h<inlil  Int  dilute  nitric,  Hiu<«  nulphurie  will  no4  difeoJve  lead ;  but 
b«  Vwry  carfful  tliat  tlw  nitric  nciii  coiitdins  no  hydrochloric,  else  the 
|4slr  will  Iw  acted  ufxin.  Tlie  liability  of  the  tin  or  lead  to  adhere  to 
die  gnltl  may  W  iiH-osumbly  prewnlcd  by  oiling  tlic  plate  before  it  is 
*lnti'k  up. 

Fijrs.  'iSi,  23^  represent  the  general  forms  of  upper  uud  tower 
ptslfa  nllEer  the  HWaging  procca  is  completed.  In  tlio  upjwr  plate  it 
rr|<n-<»titcd  the  proju^r  site  and  position  of  a  vacuum  cavity,  wlieiiever 
It  niuy  lie  llidUKhi  proper  by  use  one.  The  ijucstiiin  of  (hu  cavity  will 
biiiUvwhere  disawwd. 
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If,  on  trial  of  the  f\iM  in  the  mouth,  it  does  not  fit  properiT,  Ae 
operator  must  proceed  to  asceriAia  tW  ouise  of  fuilui^  And,  Eat, 
whether  it  is  temporary  or  jiuriuuieDl.  A  plate  which  fivlis.  betsuK  it 
rocks  over  a  bard  palate,  will  never  improve ;  if,  because  it  &iU  tn  gt 
AUly  into  tbe  palate,  it  [aay<lwly  improve, oud  uhiiualel;  adhere  witi 
gKai  &rmnvi&.  Must  pUtes,  made  soon  atW  extrac-tioit,  fit  b»il\y  luitiJ 
the  alveolar  jiruiulueiicea  are  preued  donu  Uy  wvur.  Sotue  verjr  hud 
moutJid  wilt  iiut  retaiu  tbe  plutc  uuLtl  it  has  bocu  woni  for  a  tiaw; 
eepeciallir  if  the  nioutli  a  very  fiaL  Di>e]>  nrchc«,or  unifonuljr  idl 
muiithft,  should  tvuun  the  jdkte  firiuly  frou  the  Gnt 
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The  use  of  pliiM«,  cxcq)t  for  bending  th«  edge  Into  mhiq  ilteobr 
undercut,  u  rwi  «ridcnco  of  bad  work.  Tlic  back  niargia  of  oppct 
plate*,  Ki>  c^ftcii  ndjusti-d  in  tUia  vrny,  in  much  bett<rr  fitu-)l  byeetaptog 
the  model  at  the  placo  wlittro  tlio  plate  should  bind ;  this  shotild  b« 
done  to  a  di^ptli  pro{Kirtioncd  to  the  loftaeM  of  tbe  mcmbrwie^ 

Much  judgniCMit  i»  demanded  iii  dvcidlog  upon  the  neceasilT  fnra 
new  pl.tto.  The  improwion  mr^y  have  bven  hadljr  taken,  or  with  a 
material  not  mlnpted  to  tbe  moulti.  The  dic«  may  lavo  heco  carelNily 
made,  or  the  swaging  imperfectly  done.  Trial  of  tho  plute  is  fMostbl 
to  otoertain  all  thfse  point?,  that  tbe  ariicnlalion,  eoldering,  etc,  may 
not  he  so  much  additional  labor  in  vain. 

The  diflerimt  form*  of  platn*.  full  and  piirlinl,  will  heraaftor  be 
aidercd.  Tliey  arc  rctninH  in  the  mouth  hy  clacps  or  stayi;  by 
wlheition  of  contact  or  by  the  vacuum  cavity,  the  n-tai»io<,'  forcv 
atino«phcric  pT«Miiro ;  by  spiral  springs.  Thvw  will  bo  taken  up 
mbiequent  chapter,  and  thoir  relative  meriu  dtcciui^ed.  We  paM  miir 
to  the  step  which,  in  ewagi>d  work,  cornea  next  in  onlcr  t^i  the  flttiny 
of  tbe  plato — the  means  for  securing  its  exact  relation  to  the  nalut^ 
taeth ;  or,  in  double  sets,  ita  letatioo  to  the  oppiMing  plate  Then 
proccases  come  under  the  techiiical  bead  of  Articulation. 
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AMICUI^TIOS. 

THE  l«na  ArticuIntiiM,  as  uwd  iu  Denial  Muobiiaic*.  coiapruhoadt 
Mtvonil  dibliDct  ojicnitiotu,  it»t>lk*il  in  Uiv  um:  of  tlic  bsrnu  ^1) 
Articuiating  im|iK«iuii»,  {i)  Anivuiatiiig  platof,  {Z}  AriiculutJu^ 
modvli. 

In  many  partis]  eeta  it  u  b«ec,  afl«r  fitting  th«  flwn^l  |>lftt<>  to  iho 
to  tiiktt  a  viiic  imprewton  wiib  tite  pluto  tn  Mfu.  Tlii$  girvs 
reUttoii  of  the  plate  to  th«  adjacent  l«elh;  aDd.upuii  ■]>pli- 
OUiuu  of  It  inodd  of  lli«  lower  jair,  it  gira  iJte  relatiau  of  tlw  plat« 
Ut  lh«3  autagoQtM  lr<-[|).  Tliia,  and  all  otlii^r  itojiniii-iuii^  of  tlic-  nlnlion 
at  plMa  Ui  iIm;  tMtii,  or  tu  vuvli  uttuir,  in  the  mvvih,  we  call  articu- 
lating tnif^nMions. 

A  bom-ptaltr  In«i>ri«  an  aitJculating  plate  wlicn  Uic  articuialin);  rim 
li  atla4;lM.-d  wliich  lian  the  iniprew  of  ibi  oppo«it«  rim  or  tcuth.  In 
nuragud  work,  it  ia  tbe  f^>ld  plate  itwlf ;  in  plastic  work,  it  is  iwino  t«ni- 
pnrary  plal«  of  tin,  lead,  ur  gutta-percba. 

Tli«  articulating  niodeUi  uiako  up  wbat  ta  techuioally  called  an 
"An)('idat»r,"  of  which  thirc  are  many  form>;  all,  hoirover,  cwopre- 
licuddl  UTider  three  varietiw.  (a.)  Those  made  wholly  of  (ilacter 
poured  into  the  articulating  plotcA.  (b.)  ThoM  in  which  tlic  roixld 
ion  is  pourod  into  tho  Ariictdalin^  plates;  but  the  back,  or  hinged 
iin,  U  metallio.  (c;  Tliutto  iu  which  tlie  ori):inal  mmleh  ar«set 
bio  till-  nrtiriilntiog  plaice,  a»d  some  MBiplicat«d  mtrtallic  articulator 
■<lj)M«<i  to  iJieiu.  Each  of  tliew  clawee  hn%-e  ipccial  advantages 
•(Uptiog  them  to  varioua  exigencies  of  praetico. 

Whunevcr,  in  partial  casn,  there  are  three  pninta  of  contact  EufE- 
eieutly  apart  to  aive  lirm  antAgonium,  Pnjf.  AuDtcu'n  plan  in  to  take 
■n  inipreMton  of  the  lower  teeth :  thia  givt»  a  model  wliich  antagoniiea 
pi>rfirctty  wilti  tiie  upper  niodt^l,  and  innkca  the  articulator  without 
further  trouble.  Tliia  plan,  Bitecially  aj);iticablc  lo  vulcanite  work,  im 
MhipiMl  to  swag«ct  wi>rk  by  ukiri^  tlic  articulating  impn^ion  de- 
•nrlbwl  in  tlie  Mixind  paragra|>h  of  this  rJiaptcr.  Such  articulators 
m|Uim  no  backward  cxl(-ni>ton  or  hinjic,  bccntisc  the  articulation  is 
il«(rrminod  by  the  articulating  cusps  of  the  teeth. 

In  (Mirtial  casiea  wboro  ihoro  are  only  oim  or  two  points  of  antogo- 
liuix.  and  wlM-ra,  con»oqn«nily,  the  opposition  of  thr  cnrrmpimding 
iMh  would  be  unocnoin,  the  uoctwity  exixt«  for  tontu  third  i<oint  of 
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Bupport.  This  is  1ic«l  given  hy  m  baoktrutl  cxtMision  of  the  model,  n 
as  to  jHrniit  inution  <if  tbd  two  hiilvea  of  the  ftrtieulator,  somewfaat 
rcHcmbliug  tliut  i>f  Ui«  natuml  Jkwi;  though  many  partuil  caitn  do 
not  rcquira  such  an  «xicnnoD.  lu  pultlug  thii  wax  rim  on  th«  plfth.% 
it  is  better  iii  ail  «mc«  la  trini  it,  as  U  dooe  for  fUlI  upper  wt'to ;  hot 
wli«re  tlicr?  ar«  rontuining  teeth,  tbo  antaeotu«a  of  theee  d«tcriutDut 
the  pro|>er  closure  of  (he  mouih,  and  this  is  not  eaBential.  Thu  plate 
aud  adherent  irax  are  placed  in  the  mouth ;  the  patient  h  thc-n  r»- 
ijuustMl  to  filiMC  the  moiiih  naturally,  imbedding  iho  teeth  of  Ihi-'  tutrer 
jatr  in  the  mux.  Whilv  the  moulli  ia  thu«  closed,  the  wax  <>n  the  tmt- 
•ido  of  lliv  toutli  ami  alveolar  rid^-  in  pnsn^t  chwidy  again*!  ihom. 

Tliiit  done,  tlic  plate  and  wax  ini[)n:wion  nro  can-litllr  n^inoved, 
filled  will)  plaster,  iitid  plarc^  on  n  piccv  of  wt  paper,  with  (he  wax 
dovmwanl.  Tht*  upper  eido  of  the  plate  \»  then  oiled.  As  the  pla-^lcr 
BtiBiini,  it  may  be  applied  until  it  is  raised  half  an  inch  above  the  plate, 
and  extended  back  of  it  on  the  pa|N:r  an  inch  and  a  half  »r  two  inefa«i^^^ 
Aa  soon  as  the  plaster  has  sel,  its  cdgvs  may  be  neatly  irimnieal ;  and  aj^^l 
the  back  of  die  surfiice  next  the  paper  a  deep  trauxverMi  or  T-shapeJ 
groove  should  be  cut,  to  serve  as  a  motild  for  iJie  fonantiou  of  a  cur- 
responding  rid^  ou  the  half  modid  wiih  which  tliis  is  to  aniagonlte: 
Thta  groovwl  «ur&ee  must  In  eonled  with  oil,  or  soap-waier,  or  vnrnt;>b, 
or  covered  with  a  layer  of  tin  foil  or  tliin  paper.  Then  partly  fill  the 
apaco  iiicIo«ed  by  tl»c  wax  rim  with  clay,  patty,  or  wet  pain-r.  and 
pour  on  plaster  to  form  the  other  half  model.  In  running  [iliuicr 
into  the  wax  impreaeions  of  the  teeth,  be  very  ntrerful  t43  avoid  ai^ 
babbles  and  flaws,  and  do  not  oil  tJie  wax.  After  the  ptiulcr  lias  sot, 
U  may  be  trimmed  aa  before  directed. 

Another  and  often  inoreeonvenienl  ntethodlii  tntakeastripnf  she 
le«d  one  and  a  half  inches  wide,  and  bend  it  to  the  rc^ininjd  outline 
of  the  articulator.    Pour  this  partly  full  of  planter,  and  set  die  pin 

previously  filled  with  pL 
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ter,  upon  it.  Cut  the 
grooves  as  before  d«>j 
scribed,  and  pour  till 
other  half  of  the  articu- 
lator. The  lend  rim  saves 
much  manipulation  and 
trimming,  whi<-h,  !n  the 
other  case,  the  pla^i<?r  re- 
quires. When  the  ha 
last  made  has  be«>me  but 
ficienily  hardt-ntsl.  the  two 
pieces  may  be  aepfttated, 


■Aw  aoAonlng  tUe  intx  in  warm  irsler,  and  tli«  wbx  carefully  removed. 
Tbr  modvl  U  ttien  vsmuhvd  for  gronler  comfort  in  Iiniulliiig.  uud 
wbt'D  [>iil  ti>g4'Utt!r  mtiy  (irceeQl  an  «j>|)eiircDce  exhibited  in  Fi);.  239. 

The  airllrt  luu)  biloil  in  tliis,  and  in  oilier  deaigns  of  the  pluater 
artii-iilator.  to  rvproKtmt  ihe  ta{)crin^  shape  vbii-b  il  is  bevt  to  give  t« 
tbu  boi-lc  bnlf  of  tliv  mot)i.'l.i,  tor  ;i|;n!ular  cuuvuiiieiic)!  of  liolilin^  Ihcm 
while  a<liipling  Hus  loolh.  Thu  litiilt  of  mtrny  pWtcr  articuliitorx  ia 
that  ihej  are  too  large  and  rluiii«ily  ahapod.  In  any  gireii  case,  the 
projraf  distance  of  tho  groove  or  liin^is  is  tlw  digtuncc  from  (ho  puticuL's 
esteruat  auditory  meatiu  In  thi>  line  of  the  front  teeth  or  alveolar  ridg6. 
Tlie  width  and  (bickntiM  of  tlie  articulator  iiiuiit  vary  witti  the  iiie  or 
tloptJi  of  the  luoutb,  avoiding  any  uxt^jeit  of  pliMer  uoc  uecouury  to 
g>>  '  ii»«trength. 

1  il  itppvr  iHit,  or  whore  two  or  man  romaining  molara  bava 

BD  antagiiniira,  it  b  a  very  conimoa  practioo  to  place  on  the  plat«  s 
roll  uf  wax  fgfficienUy  lat]ge  lo  rcorive  the  imprint  of  the  lower  l«etb, 
um)  to  pr«voot  tb«eo  from  closing  too  far  by  tlie  insertion  uf  a  pieco 
of  wood  buried  in  the  wax,  and  projecting  at  the  median  line.  The 
clMure  U  belU>r  arreated  by  two  lumjis  of  sealing-wax  at(acb(.-d  oppo- 
N(e  the  bicuapidi),  and  trimmed  li>  the  rf<iuired  length  before  putting 
on  the  wax.  But  the  arliculatJoa  ought  to  determine  othur  pcunlA 
bcndea  thn  liugle  one  of  space.  Ucnoo  the  antagonising  plate  should 
be  made  by  adjmtiug  a  rim  of  wax  oormponiiing  in  widtli  to  the 
length  proposed  for  the  artin<;iul  l«;th,  and  triiuiniiig  !t  until  all  the 
laeth  in  the  lower  jaw  touch  it  ul  the  ^antu  iuitanu  Iiutuiid  »f  wax,  a 
rim  of  guita-peroha  may  Im:  uncd  to  rcprotcnt  the  required  length  and 
external  fulne^  of  the  li-«th.  Wlivii  thu  a  mtofactorily  a<\jit«U-d.  a 
iniall  rim  of  ault  wax  u  plucwl  ti{>on  tbo  wax  or  gutta-percha,  and  the 
Riuuth  cIomnI  tu  naturally  us  powible  until  the  teeth  touch  the  latter. 
Thv  gutUvpcroha  can  bu  readily  trimmed  with  a  &Iiarp  kuifa.  Kims 
tbun  ohapiid  give  opportunity  to  aacerlain,  by  the  eScct  on  tlie  expre^- 
iiiiia  of  ih<>  lipN,  &c.,  exactly  what  leugth  and  fulnew  of  tooth  duitu  the 
particular  aue,  Gutti-]>crcha  ia  bctt«r  tlian  wnx  in  arretiting  the 
cloearv  of  ibe  teeth,  and  is  decidedly  beet  for  tlic  tciniwrar)-  articula- 
ting phit«s  of  plastic  work  ;  1)ut  the  latter  is  mora  caHly  attailitd  to  a 
gold  plate,  and  is  more  eanily  trimmed.  By  making  the  wnx  cold,  or 
by  iaibMldiiig  a  «iniill  block  of  wood  opposite  the  biciupida  on  each 
aide,  tha  wax  rim  offvn  a  firm  reeiatanoe. 

There  i»  a  tendency  on  the  port  of  the  patient  to  pln*e  the  mouth  to 
one  «idl^,  ant)  |<;>o  far  forward ;  it  b  impowible  to  clo«e  it  bubtud  the 
natural  articulation,  The  simplest  method  for  reeiilating  thLi  is  to 
kcej>  the  body  erect,  and  tiin>w  the  head  liackward,  m  a*  to  niake  oa 
UOH  an  poMlkle  the  tbroat-muiiclea,  which  tbua  act  oa  a  bridle,  and 
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almost  compel  »  correct  closure  of  the  mouth.    It  may  aUo  U>  done 
by  cnrefhl  obserratioD  of  repeated  clunireit  made  by  the  {Milir^Dt  «liil4 

Kitting  ill  an  erect  nntunil  po^itiui 
The  operator  must  avoid  impreauni 
npou  hifl  |iatient  tbe  necessity  ^yf' 
an  ea»y  natural  eloaure;  Bg«h  tlt- 
rections  invariably  dcfmt  their  ob- 
ject.   Of  couiM  thoM  trials  arc  to-  < 
be  made  before  nttachiug  tlie 
wax  which   reccircs    the    impr 
upon  the  final  cloeure.     A  vertical ' 
median  tine,  traced  on  the  wax.  is 
of  scr\'icc  in  ohwrvinp  tlic  articol:^^ 
tion,  and  in  tlie  subsequent  adjustment  of  the  arlifidnl  teeth.     Fig. 
240  repreeenb  such  a  rim  with  ita  originat  fittnen  cut  away, 

For  a  double  »et  of  artificial  teeth,  tlie  following  method  of  artitru* 
lation  U  oAen  adopted.     Af\er  having  accurately  fitted  both  plati«,  a 
rim  of  aofl  bccairax  U  placM  lielweeu  them,  about  ao  iueh  and  a 
quarter  in  widtli.     A  pittce  of  wiK)d,  exaetly  corrci<{Mnding  in  width  lOj 
the  propowd  length  of  the  Upper  and  li>wer  central  iiu.-iw>nt,  is  pimnilf 
through  the  wax  between  the  platns  at  the  nicilimi   tine;  or,  siill* 
better,  one  piece  on  each  wlo  between  the  bicunpid  |iurt  of  the  plaia. 
The  whole  is  now  placed  in  the  mouth,  and  each  plate  accurately 
adjusted  to  the  alveolar  border.    The  patient  is  then  directed  to  cloaeJ 
the  moulh  until  the  plates  are  brought  in  contact  with  the  edges  of  J 
the  iaterpoeed  piece  of  wood.    This  done,  the  plate,  wax,  and 
are  loj[elher  removed  from  the  mouth. 

But  a  fur  belter  method  consiats  in  placing  a  rim  of  wax  or  gntta* 
percha  on  each  plate,  giving  the  length,  ouilims  and  fulntsw  rcfpcL^- 
lively  designed  for  the  teeth  of  each  jaw.  Thu  two  platce  are  put  in 
the  mouth,  ajmI  the  jnwN  are  cnrefully  cloMcd ;  if  the  rims  of  wax  touch 
at  any  one  point  »ooncr  ihnn  another,  the  pUiU^  are  removed  and  the 
wax  trimmed;  this  operation  is  repented  until  the  two  rims  of  wax 
meet  all  the  way  round  at  the  same  instant,  and  give  the  proper  con- 
tour to  the  cheelu  and  tips.  The  median  lino  is  then  marked,  and  the 
final  cloture  of  the  mouth  made  with  the  Utmost  care,  so  lliat  thrre 
shall  be  no  lateral  or  forward  deviation.  The  exact  pmition  being 
secured,  the  lower  jaw  is  to  l>e  held  with  tlie  left  han^l,  n hilc,  with  the 
right,  some  six  or  eight  oblique  indentations  are  made  with  a  wax. knife 
acroas  tbe  line  of  i^niact  between  the  two  rims.  Bomn  fiu>ii.<n  th< 
together  by  a  warm  wax-kuife,  or  by  pinit,  or  by  i>mull  slips  of  br 
plate  warmed  and  forced  into  the  wax.    The  jneccs  are  rcntovcd  jointl] 


or  MpamticlT  fW»m  tlw  mouth  ;  if  wpArateljr,  Uicj-  can,  b;  the  nid  of 
lh«M  tnsrlu,  b(- II  '<    u<d. 

From  tbuM  b;i  l  iilwtrr  articulntor  i«  n)ad«  riiImUo- 

tially  iu  iJu)  iwiniMir  ilcji<TJlH'il  for  a  iMirtin]  cnee.  The  Uuul  rim  for 
itiai>ii)g  ibu  moH«Uwill  ol\<:n  hnvn  to  b«  two  incbM  broad.  If  ibe 
[>n'i-itnlii>ii  U  tHkifn  to  fill  ihe  xpiic*  witbln  lb«  wax  rim*  un<l  hctwopo 
Iba  iilntMi  with  paper  polp,  it  u  not  material  wliich  balf  is  Riled  RnU 
Uiually  tbo  lower'jaw  model  will  be  tliiekart,  axul  in  tliis,  mn-lo  firrt, 
it  is  bftat  to  out  th«  groovei.     Fig.  2>tl  ropraNoU  *  plut«j-  articulator 
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ffitl)  llio  pInlcR  removed,  to  wliii^b  figure.  fVoDi  neglect  of  this  point, 
llie  itiin  uppor  liiilf  i«  much  weaic«UGd  bf  the  V-shaped  cuL 

Partly  li>  wivo  pla^lL-r, 
but  chivflj  lo  |wrmil  rnodi-  '*"•  ^"" 

flcatiiia  of  the  articulaljoD, 
whnro  inaepiinK-y  u  ruk- 
pectvd,  quitn  a  numWr  of 
rertiUliD  nrttculalon  buvo 
bwn  nf-omniffinh'l.  On* 
of  tint  firxt  cxintrirwl  for 
thU  piirjHnH;  wnfl  by  Dr. 
ThomiM  Evan*.  «f  PariB, 
and  mndo  of  htuivy  brsM 
wir*. 

Fi){.  24'i  rpprewnta  a 
T«ry  convenient  form  of 
mvutltr.  articulalor.  But 
in  uainf;  ihi*,  and  oTdnr 
siBthu-  coutrivaooo,  tbo  operator  should  remember  that  fiidltly  of 
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ehangini;  the  articulation,  iifUr  Llw  giitilitig  wax  rinti  am  ranuiBd,  ii 
a  wry  <|U(«tiuDable  udvnntagi?.  It  ti7in|>l«  U>  carDlcaRii^m  in  artin- 
]aiii))(.  Moreover,  if  the  widtli  of  spacx^  or  other  relation  ofllio  parlf, 
i»  eud)  &=i  lea*l«  to  6usi>ici(>a  of  tniu-ciirac}'.  aay  ebanga  of  arlicaUlNa 
1»,  at  b«st,  a  tun  of  raudoru  gueas-vurk.  The  UMt  certain  cortecucn 
of  auriubet]  errur  is,  undoubt«dly,  to  take  tlw  articulatJoa  aoea. 
Hiiice  uiir  [Iff  fi-r<- lice  h  fur  the  uld-fuitliioaod  plaater  arUculalor,  wi^i 
ita  uum-nmiimiduliug  Gxcilnees,  llial  neither  oSen  a  premium  OD  ran- 
l««oe«^  uor  put*  the  careful  irorkmaa  at  the  mercf  of  aome  Ioom  jcbi 
or  screw. 

Then  in  another  claM  of  artimlnton  mttm  complicated  than  iht 
nboro>  whi<:h  arc  verjr  useful  iu  thoM  cmm  vherc  the  original  miuMi 
aro  uscO,  iiiKtciul  of  special  modoLt  COM  ia  th«  artJculatiiig  plotei 
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Fig.  24>1  \»  a  verf  excellent  one  for  this  purpose,  oombtDinit  aTl 
advniitagi-M  of  iiicitHlltc  articulntorii,  with  a  peculiar  lateral  inovcmcDl 
tloi-ely  n-M'nihling  tliat  of  the  nniural  Jiiwf. 

The  uibject  ofartioulatioD  cnnuot  be  iliiiiiri]»H  without  a  few  wortlt 
upon  tlw  ^raat  importance  of  extreme  nrcnrur}'  in  all  iu  details.  It 
u  ft  verjr  remarkable  fact  that  some  of  iIh-  mnit  painstaking  dental 
mecbaDiciaiu  practiso  methods  of  articulating  in  which  thire  ran  b« 
no  oeriainlir.  aod  for  constant  orron  in  which  the  emerT-whMl  is  re- 
aorted  to,  in  order  to  save  them  the  moTtifiralioa  of  making  tlidr  wurk 
anew.  In  litot,  there  is  no  better  erideDcc  of  the  guoas-work  eharacter 
of  an  immeuM  number  of  articalatioos  than  the  habitual  aitimpts  at 
correction  by  the  equally  guess-work  shifting  of  morable  artioulaton. 


fiOLDERIKa. 


sn 


:,  without  tieeilatioD.tlial  amy  azUculation — wWtliorirtUigolii 

Isle  or  with  tlia  u^mpurAry  jitatoof  vi)lcunii«  luxl  ulhcr  liiniis  of 
pJasiicworIt — can  betaken  innuobniatiiifruuot  torc^uirL>  tti««Hghtc»t 
diaopt  in  the  relalion  of  the  articuUting  dhkIcIs,  We  eliall  not  insult 
iIh:  {truftsaion  by  auenipting  to  prove  that,  if  it  coo  be  dotie,  it  should 
Ix  tlunc.  Next  in  itujiorlauce  to  accuracy  of  the  tmpreadoa  u  correct- 
ncM  of  articulation.  DHe«ta  in  oilber  are  damaging  to  ono'a  repuUt- 
lian.  B«it  tlwre  it  lbi«  dilRircoce :  that  ia  the  forniGr  the  vrror  may 
an<a  bii  iktMted  on  thut  of  tlio  plato,  wbile  iu  ihe  latter  case  the  ILo- 
iabMl  Work  alimc  rfrvcaln  the  failure. 

Defective  nrlii-iilatiou  is  a  proli&c  source  of  the  disgniMliit  short* 
coming  of  Vui^oanitl  DiiNTwrKV.  By  thwe  teriuB  vie  ^pocialiM  thai 
■rt,  BDil  its  a<.'ci.>Mt|iunyiii|f  ecieiice,  whiob  boi'inB  with  Hard  Rubber 
anil  ends  with  a  Vulcaiiiu^n  which  kuowa  uulhiiiK  of  the  uses  of  gold 
tare  u  a  circulating  taedinm,  recof;uiung  do  quality  in  a  dental  mat«' 
rial  M>  highly  as  its  chcapoew,  no  loeril  in  a  process  so  valuable  as  it* 
Mpldity.  &  long  as  such  principles  rule  in  ibo  denial  laboraloiy, 
in  articulation  is  of  liilla  oausequencc.  But  older  practi- 
len,  who  art*  accuslomed  to  bamlle  ibo  royal  motal  with  a  care 
worthy  (if  iu  bi|;h  character,  will  I'ully  appreciate  (be  great  imporb- 
•ooe  of  a  rigoroiuly  exact  articululioo. 


CHAPTER  XL 


PRIXOIPLE9   AND  APPLIANCES  OF  SOLDBRTirO. 

SOLDERING  is  the  union  of  two  mctAllic  surfaces;  cither  byEligbtly 
fusioff  the  surfaces  thcmM-lvcs  (tcvhni cully  termed  sweaiiiig,  or 
autop.-DuuH  soKk-riii^,  an  in  ilio  union  of  a  plate  of  silver  to  a  block 
oft'opfwr  prcpanttof)-  to  nulling  it  into  Sheffield  plate;  or  by  the  fusion 
of  an  alloy  vhich  melt^  morv  reaiUly  than  tbo  metals  lo  be  soldered. 
TIm'  oonditjons  of  aaecnsful  soldering,  as  given  by  Prof.  Austen, 
am :  1.  A  freely  flowing  aolder.  2.  Absence  of  oxide  from  the  surtace 
uvvr  which  the  solder  is  to  floir.  3.  Pmper  amount  and  direction  of 
,  in  flowing  the  solder.  The  Aral  condition  rojuires  go'xl  Holder; 
Ilia  vc  have  elaevherv  spoken.  The  uwond  calls  for  the  uae  of 
bi>mx,  the  •pocillc  action  of  which,  as  a  flux,  la — Unit,  the  removal  of 
ting  oxide  by  virtue  of  ila  powerful  affinity  for  it;  aeoondly,  the 
rantliiii  of  further  oxidation  by  the  excluiiun  of  the  oxygen  of  the 
'■ir.    The  tliinl  voitdiliun  demands  a  skilful  maoa]{emeiil  of  the  blow- 
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pipe  fluDe;  thu  is  tli«  jmncipal  difficultly  with  ouM  beginnen,  and, 
indeed,  «ilh  not  a  few  old  practitioners. 

The  borax  whould  be  lued  in  Ihe  lump,  and  nibbod  iritfa  parr  (di^ 
tlllwl  or  rain)  water  upon  a  conndy-^rviand  gtam  tlab  unlit  o  cnwnj 
pants  iv  formed.  Into  this  tbe  pittnatirwoldiT  mnr  Im*  p1nr-<i1.  nndalw 
tomt  of  it  appli«il,  with  «  Hnuill  liriixh  or  fratlivr,  to  ibc  ^urfnooi  ot« 
which  tlic  eoldor  ii  mjiiirod  tu  flow.  Hikrd  mUrr  nad  the  comnoa 
practicfi  of  rubbinp  borax  on  s  elate  ninko  it  impure,  and,  ta  mow 
extent,  interfere  with  soldering.  Too  mucb  bomx  U  ot^ectMMttUit 
aiid  gold  rct|nirea  Icm  thati  silver. 

In  l\i]filliug  the  third  condilioa  —  the  managnnonl  of  the  beat— 
the  fullnwiug  points  demand  atti'ntton:  (a)  To  faiKO  tiie  Imt  very 
gnuluallj  until  the  wmtcr  of  crrfltallixation  of  the  bunix  ta  «lovl]r 
driven  off;  for  if  this  is  dotio  mpidly,  the  borax  pufl«  up  anil  thnwf 
olf  the  eolder ;  rapid  heatiug  «t  the  outwt  u  apt  also  to  cmck  the  Icetk 
(&)  Tit  difHiae  the  heat,  when  -mofi  tlie  blow-pipe,  m  Ihitt  tbe  aeUir 
«bntl  not  licooroe  melted  before  the  metallic  surliices  an  hot  eaoti|k  h 
tmita  with  it;  «b«  it  will  roll  into  a  ball,  or  Bow  with  nn  ahmpl)^ 
defined  eilge ;  whi>nuu  ilMhtHild  unite  m  amoothly  wJt)i  (hi*  plate  ih^ 
exeept  for  the  diflomice  in  r«i)or.  it*  line  nf  term  i  nut  ion  (ajiixrf  be 
detcctwi.  (e)  To  manage  the  fine  point  of  the  ldow-pi|>e  flame  m  as  to 
be  able  to  direct  the  flow  of  the  solder  to  any  givMi  (Mint ;  the  nila 
Iwio);,  tliat,  unless  prevented,  aoldiu*  will  flow  toward  the  hottnit  puiBL 
There  arc  two  kinds  of  flame  jtivcii  b/  the  blam  of  the  blon-pipc:  ). 
Tlie  hrond,  heatinj^-up,  or  oxidir.in^  flame;  ilii*  in  produced  br  hohling 
the  Up  a  little  boliiiid  or  at  the  txlgc  of  tbe  Banic  2.  Tlw  pointed, 
wlderin^,  or  deoxidising  fliime;  llii»  in  prndtirci)  hj' paiviDg  tbe  tip 
more  or  loM  iuto  tbe  flame.  A  verj*  genenl  mioiakv  is  to  um  too  ctrong 
•  blniO. 
The  npparntuR  required  fijr  mldcrmg  indtidM  a  lamp  t"  sixe  a  4uS- 

cii'nilr  hut  flame;ab1ow.pi|H'|.igWa 
intviiMtr  and  direelion  to  the  floaie ; 
hnmx.  bruith,  glaw,  flnte,  tolder.  and 
«oMer-lon(rs;  iutcsting  materials 
and  clami«.  to  pmtn^  the  teeth, 
nlwi  to  hold  the  parts  in  nlation  to 
cflob  other  until  arddered:  a  reeep- 
tavlc  to  retain  or  giw  ndddt-ma)  b««t 
during  the  itfwvva  of  •oldrriaf ;  an 
acid  (*ulphuric)  Iwth  to  raawra  the 
glim  of  borax. 
Th«*tm)Jm  form  of  UmpW^MMm 
io  Fi^  244,  lioltling  about  a  pint,  and  having  a  wick  three-AuTtbi  of 
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ma  tath  or  one  inch  in  diimieter.  Aa  aocidentB  BonnHimea  occur  frooi 
the  Aaine  comiuuiikatin^  with  the  explosive  mixlare  of  air  and  alco- 
holic vnpor  in  tbe  boily  of  ike  lamp,  it  U  prudeut  %a  make  a  ^n/r-ty- 
lamfi  br  coiiuEvtiii;;  Uie  wiolc-tube  iriih  tbo  body  of  tlie  Uuip  by  a 
smnil  iuIm-,  nliirii  stinll  be,  uuder  all  drciimiUiDCCH,  Aill  of  atcvihol. 
Fig.  215  rrimwiiU  sixli  a  Ibiujk  If  I  be  wick  is  not  permit  led  to  rim 
below  iIm  ihouldf^r  kImvc  clie  IwrizDntal  tube,  tliis  lube  will  remaiii 
always  filled  uiiii  a*cxiliol.  The  top  of  tlie  wick-tube  ebould  be  bevelled 
off  in  a  directioti  jtut  Uie 

rpvpnw  of  tbut  sljown  in  tbe  ''•■  **'■ 

drawing,  m  tu  to  permit  the 
duwnirnnl  projrvtiou  of  the 
flnnie.     Fi;;.  248  fa  a  very 
iii£vui(i«it>  iiKHltticatioo  of  tbe 
Mifetj  -  lamp,  made  by  Dr. 
B.    W.   Friinkllii.   so    con- 
Mruetcl  us  to  relain  the  al- 
cohol uiiifornily  at  tlio  iiuni« 
dI. 
be  fluid  wti  in  th«F«  lampe  U  usuklly  alcohol.    For  all  puqwcc* 
ftf  dirnlAl  vddi-Hng,  nloohol  gives  a  wP- 
fldetit  de^rtH!  of  bmt,  oiid  '»  ini>cli  laoro 
dtwily  llinn  ibu  CKrhiintfcrouH  flame  of 
bnval  oil,  >f>i-rm  oil,<NM)  oil,  or  gaa. 
'To  give  iritcrixily  «ii>!  projier  dtrc«UoD 
to  the  boat  of  llin  lamp,  a  bVow-pipe  m 
DiHiwary.     The  8im|ili'i<t  id  a  ta|>crin)| 
tobi-,  fil^ci'D  t"  oigIit«x'ii  inchM  Ion;;,  aiul 
curved  at  i1m>  tiuallcr  end  (Fig-  217). 
At  this  end  l)io  bore  for  the  latit  half 
incb  dliould  bi'/wr/Iftf/y  oylindrioal,  ami 
ab»ut  aft  largi'  an  a  rovdiuin-Miuxl  knit- 
tiag-noctlliv    Tbt*  miiy  he  ni<Klilie)l  in 
MTcnl  way*,  and  tnwh  moru  tM-ful. 
Fint.  by  nittlnj;  it  nilliiii  three  inctit^  of  the  flamo-«nd,  and  uiMrting 
a  nniull  huUow  ball  or  cyliudcr  lu  receive  tbo  condeoDed  nioisture, 
wlilcb,  in  th«  plain  blow' 

pipe,  often  inl«Truj>t-  ih-  ''"'•  -*"■ 

blivt.     8i-o>ii>ily,   by  ai-  ' 

tarliiiig  n  AhiIiiimI  mnutb' 

piiNx-,  wliii'li   it   in   much 

luM  bUgiitng  to  the  lips  to  graap.    Thirdly,  by  connecting  t)ie  flame- 

end  to  the  mouth-pidi-o  by  frutn  eix  to  twelve  iachcs  of  flexible  tubing. 
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Tti«  Annu^-cnd  ou];ht  to  bo  AtT«i)rl)t.  und  trom  four  In  *ix  inrbo  l'>i>g : 
u  i^igar-liolijor  niiik<.»  an  cx(%ll«Dt  i>Kiulh-))ie<.'e.  A  hiitii  or  imlurgr- 
uient  in  the  tube  might  be  Hervice*ble  in  retaining  randi^iiw^l  niiii^urvi 
but  it  ii>  l«»A  liable  to  sccuiaulaie  iu  rubbcr-lubiiig  thttn  in  tbn  iii«tftl 
pipen.  TWrtt  are  niuny  rornit  of  m«iil)i  btiin-pipM,  nnil  •iinu!  iguitn  fx- 
pcnsivo  onw;  but  lb*-  pi[w  wilh  flexilib!  tiitic,  lu  hem  dmcribMl,  will 
be  foand  altognthor  th«  moet  convcaicnt  for  th«  Inlionitonr. 

Th«  mouth  blow-pipe  rcqairM  in  it»  iu9  n  pwtdiar  mutagem^Dt  of 
the  muselee  of  the  client,  cheeks,  uiid  paUto,  by  rirtn«  of  wliicli  an 
BDinierruplcd  and  r«KuI>r  cumiit  of  air  u  thnxm  from  tlie  ian|;;t 
tbroUKb  tli«  pi|M.'.  The  simplest  way  to  loini  how  to  do  tbiH,  'n  to  fint 
pntctt^  blowing  vxrliisivdy  dtirinj;  iiupirnliiMi:  ihifi  cnlU  into  at-tlon 
the  ('ht)i:)c-mit*cl<3,  and  involiintarity  c1iichi>  the  »p>-ning  iM-lwtt'n  month 
and  fnuciat.  Tlum  aw  l)nx  pipo  nololy  during  cj-piraliou :  lliin  tMtchoi 
coiiltn)  of  the  chot-miwctus  in  tbo  cmitvion  of  n  rttuidy,  gnntlc  blast 
Tho  art  of  nsin^  the  blow-pipp.  withotit  faligu<>,  cwm^int*  in  altftnnling 
the  action  of  th«e  two  seta  of  rausclat :  the  art  of  giving  a  perit'ciljr 
steady,  uninternipted  bliut  implieacomplotecontrolover  ihoscmuaclea, 
and  tlie  ability  lo  pass  from  one  set  lo  the  otbcr  at  the  moment  of 
(ijwtiiiug  or  clixtiiig  thi>  entrance  to  Ibe  fauew.  AAer  persererinK  prac- 
tice of  tho  two  nivthwU  of  blowing,  tbe  art  of  connecting  Ifaetn  will 
ooine  olnioat  uncoUM'totcdy :  when  oiir«  Ifamed,  it  ia  nei,'er  fotg<olten. 
TliOM  who  are  too  indolent  to  nin.«tcr  tliL'  fintt  ditficntty  of  learuiug  It, 
become  the  alava  lo  oiccbanical  ap]>liancRt,  which,  however  meftil  fur 
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tuany  purpoM*,  can  nercr  supply  the  place  of  tliis  umploft  and  I 
all  bluw-pipM. 

Blow-pipi*  workmg  by  artlfk-ial  blaet  may  be  divided  int 
claaMs;  1.  Aloobolic  or  self-acting  blow-pipes;  2.  Mccbanica] 
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tn«»MAv>pipr«;  8.  Hydrwitntio  bloir-pipw; -1.  Oxy-byilrogon  or  nciro- 
Itydnigcn  1j)iiw-|h{km.  Of  <'iu-l)  of  thcMi  m  «luUl  give  an  cxiiiiip)«. 
To  (Uiuiuerat«  nil  tlm  fottoa  Uwt  ioventiT*  ulvnl  hu  dovbcd  nguld  fill 
loa  oiucli  or  our  tjuioo. 

Tbe  BKLT-ACTixu  lilow-[ii[K«  <)<-riv«  the  (ont  of  Uieir  bliut  from  Uw 
TSpor  of  hut  Alot^iul.  wlik-b,  igtiitiag  lu  it  pMMs  thrvugli  tlio  flame, 
sdda  to  llie  uiteiuitf  of  the  beat.  A  somcwbat  complex,  but  very 
ninipli^te,  bl'iw-pipe  of  thia  dasa,  iuveuted  by  Dr.  Jabial  Puwly,  ia 
Rbovro  lit  Tig.  248. 

Tlii^  lamp  0,  supplied  from  th«  rMorvoir  D  D,  hwtt  tbo  almliol  In 
:  I.  Kupjiliud  from  llip  iv»i.T\'iiir  J,  through  the  pipe  N.  Tlic  cl»»- 
TUfKir  c«:ap\-s  nl  llic  yit  P.  giving  iutctiHity  to  rhu  largo  llamo  L. 
wbifli  rMcivM  iu  supply  of  alo»hul  from  re&ervoir  M  J.  Both  upper 
aail  lower  wick-tubos  have  movnblc  cTliiHlers  for  re^latin);  the  Bouie. 
A  enull  charcoal  Aimace,  K,  niiiy  be  brought  in  raii^  of  the  flame  for 
nielliu]{  purpoMB.  t 

Souillcr  awl  more  portables  lamps  are  nrndc,  of  which  quite  a  num- 
bw  of  difliTt-nl  pultcma  are  to  be 
found  in  \hf<  di-jKiU.  The  prini-iple 
aiw)  gi'orral  plan  of  count  met  ion  are 
Tvj  clearly  shown  io  Fig.  249,  dty 
►ignwl  by  Dr.  S.  S.  Wbitv.  All  al- 
cohiilic  blowpipes  fpv«  iDt«UEily  of 
li«Bt.  but  are  greatly  inferior  to  the 
Qoutb  hlDW-p)|to  in  the  control  which 
Om  operator  haa  over  tbc  force  and 
•Unwtioii  of  Uie  ji*!. 

The  diflVrvnt  foriDti  of  the  UK- 
auytcAi.  blow-pipo  are  almost  iufi- 
lite.  The  principle  of  ont.trudiuu 
41  Mlher  that  of  the  l>oIl*)wa  or  the 
fiirce-pump  combined  with  a  rcser- 
Tuir  of  air  (o  giro  uniformity  to  tbe  blast,  which  would  olherwiiie  issue 
{a  ji'tii. 

A  c(imm'>n  huuM'-bolIoww,  secured  to  the  floor,  will  form  a  einiple 
and  ^al  armngi'iiiriii.  A  spring  afaould  Mparulc  iho  luindlc»,  the 
Uppiir  one  of  nhirh  fonns  a  treadle.  Aq  India-rubber  pipe  should 
fan  from  the  no»Ie  to  an  ntr-tighl  1nix,  from  which  a  ttecoiid  tube 
min»out  aiMl  U  attached  to  tlie  blow-pipe.  It  the  bellowii  iii  made 
^hle,  like  a  black^mitli'd,  the  uppr.r  half  forma  the  air-chamber,  [o 
pt         "        airtight  box. 

i  ',  !nkcn  frum  S.  S,  White's  illustrated  cnlalofpie.  represenla 

I  foot-bellowa  and  rvgulati&g  air-veesel,  applicable  to  die  tpray  uppa- 
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nluK.     It  mnjr  n\m  bo  mai  in  the  laborntoiy  for  cotdfiring,  and  coma 
ia  thin  doM  of  t>tuw-pipee. 

In  Fig.  251  it  shown  a  doabi*  •  cjllniler 
bellows,  ten  inclHS  in  diainot«r,  otoTed  by  a 
treadle  aitacbed  to  the  rod  df,  which  paaMi 
under  tlu-  Moldcring'taltle.  lu  lh«  dnwing 
it  id  combined  with  aa  alcohol  bloir-pipQ,  a» 
dwpiv<l  by  Dr.  W.  H.  Elliot,  of  Moiilnail : 
but  it  may  be  used  indcpendeuily  by  attach' 
log  a  (kxibie  tube,  with  bm.-s  |Hiiiit,  to  the 
nir-pipc  n  a.  The  fbllowing  rvninrliR  by  Dr. 
Klliut,  upon  thid  combination,  will  be  found 
very  iit^tructive. 

"  The  fiiLl  that  the  centre  of  the  flame  of 
the  adf-actiiig  bliiw-|>tpe  contains  no  oxygt-n 
ia  well  known  to  ev^ry  cnlighlenod  di-ntirt, 
and  may  be  pn>vcd  by  |tlaciag  a  rod  of  pol- 
ifitied  iDctnl  in  tlio  ltnni«  fur  a  few  m^s^'r^nd^,  iu 
whii-li  ctae  it  nil)  be  Ken  that  the  surface  of 
that  poriiiin  of  the  rod  occupying  the  centre 
of  the  flame  dow  not  unite  with  oxygen,  how- 
ever great  the  degree  of  heat  may  tie ;  but  if 
a  jet  of  almoepheric 
air  \>e  thrown   into 
the  flame  u|Niii    the 
rod,  it  will  oxidiit'o* 
r«adily  a»  if  hnitLiI 
by  nny  other  rooaiH. 
}/       ''fM  Tliix     littlt!    ezperi* 

J       S  mcnt  proves  not  only 

^f'^H  the  want  of  oxyg^u 

in  the  Same,  but  it 
leads  to  the  very  im- 
]K>rtaut  canciuaion 
(hat,  without  oxy> 
gen,  the  homing  of 
the  vapor  muM  be  gradual  and  imperfect.  In  ooiuidt'ration  of  iht) 
fact,  the  writer  was  led  to  make  the  experiment  of  producing  a  more 
perfect  combuotion  by  throwing  into  the  flamn  one  of  ila  supportcre. 
This  may  he  done  in  several  ways  ;  but  tlie  ninipleet  ami  mcnt  conve- 
nient ia  atmuapheric  air,  tlirown  in  by  means  of  a  bellowa.  The  air 
from  the  luDga  will  not  do  a*  well,  inasmuch  as  it  iwt  only  ooiitaina 
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Um  oxygODf  Imt  ain  coouina  «  iurgo  portion  of  carbonic  acid,  which 
ju*t  Kt  fiu  nudon  it  oiifit  tor  tlio  xui>[Mrt  uf  conibualton. 

"  Tbo  sir-pipe  Bhonld  pan  aUiag  hy  the  vupor-pipv,  and  diacliarge 
about  au  inch  sn<l  a  liulf  bejrond  it  in  tJii'  wry  ventre  of  the  flauit:, 
anil  in  prucisel^  tlio  wunti  direction.    Th«  calibiv  if  the  air-pipe  at  ita 
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•fex  raiMi  tic  riiual  to  that  ot  the  i,-npor-pipc.  It  must  be  made  M 
Miidl  aa  pomihli?  without  being  rnlnr^fd  at  tbt?  i-nil,  aa  any  enlarge 
meat  then  would  d«nuigc  ihv  rapor-fianic.  It  uiuet  alsi)  bo  ron> 
atnici4>d  aT  platiua,  tut  that  i»  the  only  metal  which  will  reaiat,  for  any 
laDi;th  of  limi-.  tlui  huat  of  the  biirnin);  vapor. 

"'Die  air-pi|)«  appcara  to  throw  uut  a  pale  tilu«  tiame,  about  two 
bchw  in  length,  email  and  poinU-d.  At  the  wrr  point  of  tliis  flame, 
tli«  oiyiten  beioK  all  cuufunied.  ibo  grraieat  aniount  of  hi>ai  ii*  pro- 
duced, and  the  ftistiu)  of  the  solder  takes  place  wiUiout  ux'ulutiuu ;  but 
within  tho  blue  flaiue,  where  oxy^'«u  proponderaUs,  uxidaiiuii  of  the 
toldor  goca  on  rapidly.  Tlie  extra  hcnl  gainod  bjr  ili«  introiluoliun  of 
thv  air-pipe  it  nwrly  all  conceiitrattid  at  the  apox  of  the  bluo  flame, 
whkh  may  be  bmu^lit  to  bmr  upon  thv  p'linl  ti>  be  eoMcrvd,  while  the 
rapor-flamv  k««|»i  up  the  temperature  of  the  whol*?  work." 

Dr.  B,  8otn«rby,  of  Louisville,  liaa  confltructed  a  combined  furnace 
anil  bluw-pijx),  which  will  be  fi>und  very  convenient  and  u^ful  in  the 
lalHimUiry  (Fig.  262).  The  double  ImiIIowbo.  wurkvd  by  tlie  treadle 
r,  fcadn  iU  blaat  —  which  may  be  lucreaAed  by  the  weight  p  — up  the 
'  N,  cither  to  the  furnace  i,  or  thnxigh  the  blow-pipe  d,  lata  tlie 
Kloe  of  tha  lamp  b,  which  reala  an  a  ididiiig-riog  /  nLtaehed  to  tlia 
mcirahlc  stand  h.    The  frame  id  of  caat-iron,  the  pipes  of  bruu,  the  lamp 
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iy  thmiaelrcs  mtich  in  m«cliauicul  df^ndxtrv.    Tbo  TuniBce 
111  it  aiuwon  nil  tti«  [lurpiMc*  of  incJtiiig  gold,  soldor,  and 

DIvUlliC--  {-JUtM. 

ThoniiRDvInMuf  Itlowpipot  i«i!oau)tiBMWciomInn«d  vitli  thesecoad 
k*  ragnlalv  (ho  t<liu>t,  or  vritli  the  dm  to  iatfinaily  il.  In  iu  uorom- 
bined  liirni  it  coagiitts  «Mi-iiii»ll3r  of  a  blowpipe  point  atUicWI  h)-  a 
Hcxil>lu  lube  to  «a  air^Lambor,  from  which  the  air  in  forced  by  tlie 
tteudy  jirnMure  of  water.  Wlien  once  set  in  operation,  it  in  »elf-iic-tJEig, 
aod  in  tiiid  reHpeci  liaa  great  advaata;;e  over  Uic  &e<.'ond  data.  Tlit*, 
1th  the  jwrfoct  regularity  of  the  lilast,  makiM  a  priipi-rly-cou.-'tnK'tcd 
hyilruMtatic  blow-pipe,  uudi  the  ben  of  all  ituWilutva  for  the  lungs 
Md  uuHitli  blow-pipe. 

Tint  f%maatAw  of  tba  Dttrous  oxidft  gas  apparatus  laakcfl  a  very 
excclloat  bydroetatic  blow-pi]>e.  lia  form,  and  the  manner  of  uein); 
it,  art*  BO  faoiiltar  to  dentHUas  to  render  any  illustnitioiiordtMcriptioa 
luineceeeary.  Any  rei|uir<.-d  furoe  of  blast  may  be  jnven  by  (k-tachtug 
iba-Dtmnterpoiaet  or  by  aildlntr  w«[ghla  to  the  d(ti(«nding  i-ylimliT. 
^^■Df.  Austen  givM  die  following  d«acripticin  of  a  Hinph' mid  Inax- 
WKSln  apparatus  suitable  for  laburatori«i  where  no  pn-xnirc  mn  be 
bad,  aA  in  eitiea,  from  jniblio  wat«r-worka.  "  Place  in  conr<-nii-ril  prui- 
lion  a  atmng  ten-gallon  vrater-tight  nnk-ratk,  two  feet  fmni  ilii?  Ilnor. 
Orpr  tlii«,  and  two  feet  alwv^'  it,  plaoe  a  Mccond  of  thp  »mc  »iw,  witli 
ntonihlfl  euver,  M  tliat  wvt«r  may  bo  convcmtcnlly  poiiml  into  it. 
Cimiit'cl  ihf  rafkn  by  it  tiilM)  ritiiiio^  nearly  to  the  bottom  of  tliv  lower 
rank,  and  huviiig  a  'toih-ouck  a  brtwtvn  the  cn^ks.  Into  tho  lop  of 
Ihn  Inwtie  >3uk  insert  a  atop<<M}Ck  b,  to  which  attach  the  binw-pipo 
|iil>e,  and  lnl'>  (he  hntlom  a  largnr  ato}>-cock  e  for  drawin;r  olf  tha 
waUr.  ll  i"  prppnr«d  for  oiwmtioD  thu8  :  i-lose  all  the  stop-wekB.  and 
lie  uppiT  ra»k  lo  within  an  iucb  of  the  top  (if  too  f\ill,  il  mi);ht 
W  to  nwrflow  the  lower  eask  and  furce  water  out  of  ihe  blow-pipe 
lapon  thi  flame  and  work):  ibew  ojH-a  atoi»-c(ick»  a,  6,  and  the  j.-l  will 
Ihiid  with  ft  forw  propnrtionml  to  the  height  of  iJie  waUT.  If  ton  .itroii^, 
y  be  n-KtilaUil  by  pnwure  npoii  the  eluAiic  tiihe^  or  by  jwrlly 
ig  (he  fltop-cock.  Ten  gallonit  of  air  will  »uffi(w  for  any  onliiiary 
i«e  of  Mildi-ring:  but  the  proe^w  t«  easily  riTie«n'd  by  elofiiig  "inp  a 
iiid  drawing  ofl"  the  water  byntop  n  from  the  lower  cask,  and  niiptying 
into  lh<T  iipp«r.  Thn  can  l>r  more  rapidly  done  if  Mop  b  is  Icll  i^Kn, 
III  admit  air  frrHy  whili?  drawing  off  the  water." 
I'lthcr,  hnl  mor«  expensive  form.  Im  shown  in  Pig.  853.  made  of 
eopper  or  boiler-iron,  and  connwrt*-!!  by  lead  pi|M»  witJi  the  public 
nterwnrfcs.  in  towns  and  eitiw  thti«  nipplied.  Tlie  drawint'.  Inkon  in 
roBoeciiiin  with  the  prcviotis  d«tcri]>liuii,  makes  any  explanation  un- 
naccMary, 
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tnoiMial.  Tbis  almml  invmriafaljr  mulls  in  the  vnrpiugof  the  jtlMc: 
(uT.iia  hU  itivtviiiiniu  hnvu  nuine  iltrgtvu  of  ikthiuik-iiI  L-oiitruotiuti,  and 
nil  m<!tal  uiui-t  irxi>tin<l,  if  the  lalUT  ■«  bound  by  m  ri);id,  uuyieMiiig 
mnKa,  it  will  ItwvitJibljr  wxrj).  Hvnce,  lu  n  ?«!«,  tac  no  moru  iuri^ting 
i-rlal  tliui  i*  t}iKvmaty  to  keep  tlio  paru  to  bo  nldcnil  iit  tlHir 

Bilttm,  and  to  )initMt  tbo  poroelBin  ftirfiioM  (roin  direct  omuct  with 
tltf>  flame.  Thi*  aiilijtKt  will  bo  furlhtfr  ooiuidor«d,  when  speaking  of 
tbd  •olderiiig  of  tts-th  lo  th«  plate. 

la  volwting  a  fiiiitnblo  receptacle  fgr  Lite  work  to  be  soldered,  it  is 
iropuruni  to  rrtain  the  boat,  (»)>e(;iiilly  wht;u  luitig  the  mouth  bluir- 
pipe.  A  funi)el-*lta|wil  mnl  inadu  wiih  wnip*  of  iroven  in>ii*wire;  or 
a  lnr;t<*  lump  of  piimi<V-«1uiie ;  or  oitu  of  clotN>-gmiucd  cbarcnul,  vith 
tJie  (lUUi'lo  rtmli'd  over  wilb  a  tliiii  layer  of  plwta^r,  fnttn  v<Tr  ximple 
ami  convvniMit  rcn-ptaeti*  fiirKmiilkT  piocesof  work.  Fnr  larycr  work. 
or  for  vrry  high  u-niiwraturoa,  it  ht  important  to  recnivc  nilditional 
tittt  from  i^niuvl  ctinrrodl,  for  which  porpoM  the  sol di-riiij!- pint  (Fig. 
25.^)  un  vt'rradniirubluroiitrivaaov.  The  monblelid  nmainMiluring 
thi*  hraiiug  up  and  the  cooling  ol^  Iwt  h,  of  cwirw,  removed  during 
tbu  act  of  soldering, 
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AAkt  soldering,  the  work  slioiild  cool  gnvdunll)-.  union  it  is  lo  be 
re^wagnd.  If  ilirre  Lh  tuijr  |H)rcelain  attachvil,  lliv  cooling  inu«t  be 
Ter^  gnwiuai.  Wlieo  cold,  it  may  be  plaocd  in  dilute  stilpburio  acid 
and  alowly  raittiit  lo  the  l>i>iliiig-|M>iiit,  kqil  tbcru  for  a  frv  momonis, 
nmi  tbrii  alowly  cooled.  Thiii  di»Mlvei<  the  glit^x  of  borax,  which  u 
Nu  banJ  lliat  it  injnrui  llio  udge  of  film  and  sempont. 
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A  fevr  general  conriderationn  mny  bo  of  Kcrricfl  in  the  ate  of  ibe 
nbuve  dfecribcil  appliauna  fi>r  HolJcriiig.     It  w  on  operatloa  n-|.-an' 
by  nuuiy  as  nttended  with  mucb  risk ;  nD<l  by  stuflenls  gooerally  it 
ooraideKd  the  I'oh»  Annoritm  of  <leiiti«try.    \V1icrea8,  there  id  no  pi 
ee«  in  dental  pr(u>tfa«Ma  in  which  tli«  deMm)  result  can  bi-  with  ni 
certainty  obtained,  prorided  Kuch  caro  aw)  »kill  are  exercised  aa 
can  give  suoceae  in  any  department  of  lh«  art. 

Plnt<»  war])  Tram  wuiit  of  support  vheu  heated,  or  from  cxcmb  of 
inveftliiig  Wilor;  they  are  burnt,  blistered,  or  nielbsil,  frnm  cnre]«nor 
i{(norant  iiw  of  the  blow-pipe,  Tcelh  are  broken  fnim  rnpid  bnatiiig 
or  ooolinjf ;  they  are  displaced  by  the  nhriiiking  of  nn  ill-judge<)  invest 
Bimt.  Stilder  ta  oondenined  heoaiitw  it  will  not  bridge  s  cfaasnt  odo- 
«ighth  inch  wide,  will  mil  run  over  jtlastrr,  will  not  attach  itself  lu 
oxidi^cil  KUrface,  or  will  olHtitiately  mil  up  into  n  Imll.  rallier  ihiui 
over  H  tmrfavc  too  cold  to  mH-ivo  it.  The«e,  and  all  other  vtxa 
of  soldering,  are  the  rretdt  of  biuite,  tgnoninoo.  or  want  of  skill. 

In  iKildering  two  surfaces  as  in  the  doubling  of  lower  or  >hall 
upper  plaloa,  (he  boras  must  contain  no  particles  preventing  rmitoct 
of  tiie  pliites ;  aluo  the  heat  iniiat  bo  directed  on  the  &ide  o|ip««ite  Uw 
piee«fl  of  solder,  so  that,  when  melted,  il  may  flow  between  tJie  pLntM 
froin  one  Ride  to  ibe  other.  Clamps  are  preferable  to  plantir  Imtlcr 
for  holding  parta  together,  whenever  practicable,  as  in  solilcriiign  wire 
or  band  around  plateji;  but  when  the  relation  mwai  be  prefiorvct)  with 
utmost  ncciinicy,  lu  in  cIiliim,  thi-  pWlcr  invmimrnt  in  owrntial.  It  is 
also  nctnawnry  for  tlie  prolcction  of  jmrL-^ilaiii  from  the  direct  action  of 
flaEM. 

In  soldering  t«oth  to  a  plate,  tlie  batter  niuKt  have  «uch  proporii 
of  plnstcr  with  aabMtos  or  sand  a«  to  admit  of  being  iited  in  email 
ijunniity,  and  yet  be  so  strong  when  h'-ntcd  that  it  will  not  crack,  and 
cudnngiT  the  position  of  the  t««th.    Bnckinps  and  clasps  mi»t  fit 
rately  wherever  thoy  are  to  be  fastened.    There  should  be  no  trace 
phuliT  •>»  a  surface  where  solder  ia  to  flow  ;  or,  in  fact,  Bub»ttanco« 
any  kind  exeept  borax,  and  not  too  much  of  that.     Borax  mnrt 
pure  and  elmi,  and  used  with  soft  water,  and  the  heating  mnst 
graduali  i»  vit-w  of  its  liability  to  throw  off  ibe  solder.     Solder  mui 
be  of  good  (pinlily  and   earofully  placed,  never  putting  two  pccee 
where  the  position  will  itllow  tin-  pmgier  (ptantily  to  lii^  in  one  p' 
It  ia  a  very  common  practjcc  to  cut  solder  into  very  small  pieces,  oi>di 
the  idea  that  it  will  How  more  evenly ;  but  if  a  pinic  is  properly  bealod 
and  the  blow-pipe  flame  .fkilftilly  maiuignl,  the  large  ptcoea  ntelt 
etanlly,  and  flow  into  their  pr(i[>er  puoiition. 

Il  ia  quite  pas»ih)e,  by  canrftd  obsorvance  of  llieM  directions,  and 
expertneta  in  the  maiiagemvnt  of  tfae  blow-pipv,  to  solder  any  aet  nf 
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t«olb  an  (hnt  there  »hnl)  Im  ri>  mughncta  or  nbrupl  edges  requiring 
ibr  iiB<>  fif  Hli-fl  iin<l  f>rrii|M<ni.  Tii  fai't,  ihiw  tiM>ls  are  never  needed  to 
pvv  Qiiuli  lo  n  iHrrfrtly-wildonil  joint :  tliu  iiuUinl  flow  of  tbe  Bolder 
Ukei  n  ihnpu  which  CHDiit>t  Iw  ini|Hwcd. 


CHAPTER  Xn. 


lENT  Of  POIlCKI,Ai;f  TErrH   TO  THE   Pt_\TE — KIXDiMINO 
ri«K.E8S. 

WIIKRE  vamnciM  boiweni  nntursl  teoth  are  to  be  fillol,  it  ia 
highly  iinporUiDt  tbiiC  the  arlificiul  teetli  ehoiild  correspond 
ia  ihailv  siid  color  irith  t)ie  natural  (irji^ia  ;  for  lu  pro|iartiau  us  the^ 
ape  whiter  or  ilnrker,  will  the  eoulniat  be  btriklD);,  and  tbeir  anilicial 
eliant-'ler  apparent.  Of  tbe  twn  {nahn,  it  U  better  ibst  they  ^bmild  be 
a  tiule  darker  Iban  any  whiter.  They  sbuuld  niio  ruxxiible  in 
•hape  tiioee  which  buve  bevu  Iwt,  i«u  far  iis  it  ih  pn«ible  to  luci^rUiiu 
Uii*.  Miniitn  tu'camey  m  to  iihadM  of  color,  involves  the  ncMwily  of 
n  UfK"  uwortnif-nt,  unl«»  oue  ix  loeatod  ncnr  a  ilepot  or  ngeocy.  But 
tho  fac411lii-ji  of  mail  atid  ex]>reRt  grf.itly  IcMcn  this  neccsity,  jirovided 
tiutf  i*  linti-  to  MiiH  (•>T  the  liKitb  or  t<.-eth  required.  It  Is  dc«iniblo,  in 
view  n(  ihtD  nicihfld  of  mattrhiiig  hHimIcs  of  color  to  keep  all  refuse  or 
broki'D  t(i;tli.  lo  In;  UKcd  a»  Kiiniploa  in  sending  orders 

Tlio  nuiiiulM-lurcr  suppliot  three  varieties  of  plnte-teeth, — plain, 
gum.  and  MvtioM.  Tbe  latter  have  the  advantage  of  shoniiig  fcw 
joinu,  but  are  leae  easily  repnir«d,  and  are  not  applicable  It)  m  wide 
a  raii^u  of  cam*.  Gum  teeth  or  eectiun^  are  applicable  only  whcro 
then  bas  Imrii  NiSicient  absorption  to  permit  the  extra  fulncm  of  the 
arlili^-iul  guni.  Many  n)*>ut)is  are  deformed  by  a  lodliJih  craving  nn  the 
pan  of  the  patient,  whitOt  the  dentiitt  in  ec|ually  fooliJ^b  in  yielding  to, 
whonoTOr  plain  teelli  are  niord  appropriate.  In  point  of  BtrcD),'tb, 
dnmhility.  and  facility  uf  repair,  plain  Iwlh  are  superior  to  tbeotbers; 
tht^y  nn;  airo  morv  rvsdlly  adapted  to  the  plate. 
Th»  ninuuriieturu  of  gum  loeth,  in  lectioDa  of  two,  thp«>,  or  four 
ib.  hiw  bt-fin  brought  to  such  perfection  lliat  comparatively  few 
_  glc  gum  MwUi  are  now  uteJ ;  especially  »inee  new  mrihiHlK  of  aU 
brhiug  iJiuMi  ffections  to  tlte  ptale  have  rendi-nil  iinooccimry  thai  exact 
fiuiiig  t.f  blocks  wbiob  was  one  objection  to  tbeir  use.  This  perfection 
of  manufacture  lioa  also  done  awny  with  tbo  nccMsity,  on  tbe  part  of 
tbe  dentist,  of  devoting  to  th«  making  of  block  teeth  the  very  largu 
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proportion  of  Im  tim«  fumiGrly  iltMuan^kd  by  Uiu  difficult  proecn. 
Wbpnpvi^r  xprcial  cii»C(<  doRiani]  blocks  or  sertioiu  raade  lo  order,  it 
will  bi'  luiinil  niiirv  luitiafiurtury  U>  seud  pruper  models  and  deecription*, 
nnd  bKvo  xuch  U'c-lh  tniult!  by  itioae  wbo  uiv  tltuH  constantly  occupin), 
thAn  to  intTur  the  dinappoiutinvnts  and  ditlnv!*  inevitably  situndant 
upon  infrequent  nnd  im^ular  stl«mptN  nt  bKiek  wurk. 

For  (he  proper  sfattpiDg  of  models  or  art icii Into ni  to  nocompuny  socli 
ord«r»,  dirccuoue  wilt  hereafter  bo  given.  Thi'sc  blocks,  nben  rcot^ved, 
do  not  Deed  inuch.  if  any,  grinding.  But  all  plain  teeth,  ungle  gnni 
teeth,  and  ordinary  sections  or  block  t«eth  requira,  afkcr  selection,  to 
be  more  or  l«aa  accurately  6tt«d  lo  the  baso-plslc.  For  this  parpuee 
t1i«y  muat  be  ground  on  emery*  or  corundum-Hbeels  until  accurately 
fitter],  and  muiit  He  tto  arranged,  in  ftill  cases,  as  to  meet  tbe  leetb  with 
wbiHi  Ibej'  arc  intended  to  anlo^nize  at  tbe  same  iuaiaot  atuuud  tbe 
entire  arch:  i»  [wriia!  cases,  the  nntiiral  teetb  shonld  touch  their 
aDlagoni.ibt  more  deci<icdly  than  the  anifielal  ones.    A  correct  arlicu- 


Fin.  2M. 


Fm.  SaT. 
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lation  vrill  <-nuble  tbe  dentJst  to  antagonize  tbe  l«eth  with  pfrf«4 
ac>curacy. 

In  arranging  an  entire  mi  forth«  upper,  or  l<ir  Imth  jn<n>,  tho  molaro 
xhould  be  !*o  adjusted  that  the  inner  or  palatine  tulx'n-h-ii  come  togctbcr 
before  the  outer  »nw.  Tlibs  precaution  is  noemnry  in  nntagonixin^ 
single  as  well  lu  Itlook  teeth.  If  the  out«r  luberclas  strike  tir^  the 
prenure  there  will  spring  and  looicn  the  plutc.    For  the  same  reason 
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Tilfper  molan  anrl  bicuspida  should  not  bo  oet  so  that  tlic  forv«  of 

I  '  '  Ti  h\h  oiilfiido  or  tlie  ritl}*!'.     A  aiuall  spnoc  nhould  bo  left 

!■<  '    I-'  I»t  touth  of  the  upperanc]  nf  the  lowt^r  jiivr,  m  thoMCaMf 

whom  thn  vruwn  nf  tlie  lower  ino4iir  looks  forwani,  it«  puatttrior  edgo 

lii-iiig  a  little  hi)^er  than  Uie  antttrior. 
It  is  ofleti  necesHiry  to  cut  airay  a  congidermblo  portion  of  a  tooth  ia 

order  Ut  make  it  fit  a«ciirat<^l,v  to  llie  plate.  ThU  ouikoa  tlie  {>roces8  of 
rindinr;  very  tedious,  uiiltwt  the  operator  has  a  number  of  Hliarp- 
ittin^  I'omnduw-wheeU,  varyiug  from  half  ux  inch  to  three  or  four 

TtHibw  in  dianivtcr. 
These  w1hhJ»  may  be  atuefacd  to  one  ^'"-  ^■ 

of  the  haud-lathtt  on  pag(»  &09,  SIO,  or 

to  Coy'*  noisolue  hand  lathe.  Fig.  2^' 

Tbo  lUil-latbe  if,  liowwer,  far  more  cun- 

vonieut  for  Inboratory  lu«,  where  touch 

griadingis  tobedoiie.   Ortliew,  the  dej>oU 

Aimleb  eutne  exivllent  vaiieiit^    Ft;;.  2o8  K    3 

rvprewntd  au  admirable  lalhe  for  dental  "    " 

]KirpOM»;  while,  io  Fi^;.  2o7.  we  have  a 

larger.  fttrnn|[er,  and  more  powerful  latlie,  capable  of  very  rapid  mo- 
sIm>  adaptM)   to   the  inakiug  of  snutll  iiiatrumeiili»,  hauillea, 


Fig*.  SA!),  36<)  rfpm«nt  a  pieco  of  mhinet  furniture  combining  lath«, 
workHflble,  nod  dntwon  for  implvntcnt^  inatoriala,  etc.,  vpe^ialljr  do* 
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•I  for  thoee  vbo,  kaviug  Uborabir}-  aitd  office  in  one  rjii:i.  u^oy 
to  unite  Ulility  and  oniaincnt. 
hiu  Untie  oi'  Dr.  Lavrr«uc«,  wiUi  dflUched  drivlng-irbeel  uul  bead, 
U  vita  be  altaclted  to  any  oonveiiKiit  bourtl,  Fliclf,  or  tahlt,  (.Fig. 
ll.)  hm  ftdvanu^ea  ibat  will  coake  it  nry  dcainlilc  to  many. 


Wheals  ma}^  either  txt  art  at  (nlrrrnls  on  a  long  spindle  (Tig.  257), 
or  8CT«ir«il  fliDf;l]r  on  lh«  cn<l  of  tlie  maiulril  (Fig.  2-M>.  In  tlw  latttv 
case  tliey  should  be  lixed  witli  a  screw-cbuck  in  thfl  centre,  so  ih  to  Iw 
quickly  <:han}^  from  Marse  to  Un«^or  from  large  to  sinalL  In  ^nd' 
in)?,  tbe  wheel  should  r«Talve  toward  tb<!  opnator,  and  be  k^pt  con. 
•tantly  tret  nith  a  ^poiige  held  either  in  a  Rpooge-holdcr  or  bct«««a 
tite  rin>;-ti(i^'er  ami  little  finj^^r  of  the  lefi  band. 

The  thumb  and  foreSnget  of  eai:h  hand  muxt  bo  free  to  hold  the 
tooth,  the  right  wrist  beio);  stea^lilr  supported  ou  the  hand-rest  Tvo 
faults  are  very  common  in  grindinf;:  oae  it.  revolving  the  wheel  too 
rapidlj ;  die  other,  bearing  (be  tooth  too  bi^vily  agaiiut  the  whe«L 
Tbe  first  h'tndera  rslher  lliiui  heljia  jfrindiu^' :  the  Mcond  i»  ver}-  apt  to 
throw  tlie  tooth  from  the  fingers,  and  deeuoya  the  delicacy  of  touch 

^n«c«saarjr  for  a^urate  grinding. 

In  gritidiuif  bloeks  and  gum  tcelh,  and  ofVni  in  plain  l«cth,  very 

rtmall  wbeeU  are  requirwi  to  mako  them  lit  the  riir\'«  of  tbe  plate. 
Thin  edgcM  of  gtim  tcrth  and  hlix-kn  must  bo  ground  nnih  reiy  fine- 
grained «'l)r«U:  in  jnioting  them,  a  thrr«-inch  irhe«l  aboutd  be  D»ed. 
pt-rfi-clly  fl:it  on  tbt  outer  Hide,  and  running  very  true.  Wheels,  whcb 
woru  down  to  small  size,  incroase  in  value  becauM  they  grind  (lut 
curve*  iuacrcwihle  to  larger  ones.  In  warm  weather,  large  and  thin 
whi-^l*,  U'hrn  not  in  nae,  shoald  mt  on  a  flat  surface ;  mtch  wli«ela  are  i 
olli^i  wnrpi-d  by  tbe  softening  of  the  ehellac  as  they  lie  carelenlyj 
among  other  wheels.     Wheels  nmtiing  on  tbe  end  of  a  mandril, 
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UUchn)  b;  a  •ctvw-chuck,  can  b«  vmit  lo  niu  trao  by  warming  Ibe 
niuDdril  wiUt  n  >|>irit-liin)p,  ttud  M  tbo  Him«  tunc  rwolving  tbu  wbeel 

Tbv  nocunoy  uf  fit  iHiCMsarjr  depewU  upon  tli«  Iciixl  of  work  udcI 
mifilc  ul'  nttacliniriil  (o  ibe  bafie-{>lxte.  lu  Keoeml  (vriiis,  il  niuy  bo 
Btatotl  llial  wtivuev^r  any  pennaoeui  pliutic  luuuu-'ial  ia  in  conUu-t  wilh 
ibe  bow  of  the  Iwlb,  ur  funm  Otv  Iwnd  of  uaiuo  bctwwn  ibc  Le«th 
antl  pint",  griii<)iug  in  imidi  aiiDjiliRud.  U  u  soiadimM  bi'tlvr,  in  Kucb 
nwiv.  III  liuvt:  B  iiiiHii;ni(c  f<|uictj  butw^en  tho  baoe  of  tlie  tootli  aikI  tbe 
pUu^  ur  Ibu  niiMlcl,  ibau  to  buve  actual  l-uuihcI  Bui  io  all  auKU  tba 
lalvml  jutciliut,'  uf  block  or  Biiij{lt:  gutu  l^lti  rviiuiru  care. 

Tbt)  order  of  grinding  a  net  of  teeth  in  iixuully  to  fit  the  ccntni 
H>n,  titon  tlio  lutonil«,  ui-xt  \h«  biuitepiib,  and  so  oil ;  in  cilm  of 
L>iu>,  in  ibe  Maw  ontcr.    TIiIh  onlur  will  be  Ibund  moet  couducivo 
oaiforoiity  uf  arrunKcineut ;  uf  coune.  it  maj  bo  modified  to  aojr 

irtil  extent.  In  tat*  uf  a  donblt  ed.  tbire  u  imicli  diversity  of 
rlii-«.  8<>m«  adapt,  6m,  thu entiru  iipfter  scl,  uibvnr,  lite  cnliri'  lower ; 
tome,  aifaiu,  adjiut  ilic  two  tfl*  of  inciw>nt,  thon  tli«  bicuspid  block* 
of  both  pivi-rv,  liutl y,  thv  nxdarn.  WliinWvcr  nicUiud  u  adopted,  wlivn 
all  or  part  uf  mh-  ni  tbo  ni  ti<^u)uliii);  rims  is  rvioovud,  tbf>  aDCagunijung 
rim  must  lie  rt>ljiin«d,  to  i^uidc  in  ilte  sdjnMtment  of  tho  bxth. 

During  llio  pn>ci-w  of  grinding,  tlie  ti-clh  ara  tvnipornrily  ultadicd 
lo  tliK  plikti!  iu  scrend  «-ny».  Kitticr  ibc  articulaliag  rim  tit  cut  away 
ini0k-ti>«lly  to  rovetvo  tite  lootli  (Ki);>  ifH), 
ur  tilt;  riui  b  enlirely  rcnioviil,  ami  lU  pWo 
nipplidd  will)  a  taws  of  imx  cnveriiif;  the 
|>I«lc  t(i  tbi'  top  of  till*  riflgc,  and  to  which 
Uw  Icrlh  are  severally  nllaclK'd  on  tbi^y  nro 
pfNind ;  olhera  faaum  llto  Icvth  to  (Ik  plate 
nitb  cvmeoL 

Dviinitfi  ralw  of  ammgaintnt,  or  wooil- 
cata  illuBtniltng  variouo  fi>rni.i  of  t<.-tth  and 

maiiorr  of  aeUing  them  id  thu  arch,  arv  not  all  that  ia  neoewary. 
Thb  lironidi  of  denial  mtltotics  must,  of  oecewity,  be  worked  out  by 
VTrry  (inr  for  hinMslf.  Hr  will  succeed  or  fail  just  in  pr»]K)rtiou  as  be 
lioM  thqnliility  loobwrvi?  Ihi-  hiiadreda  of  modeU  which  art'  perpetually 
In^tre  htra ;  and  oa  lie  hoa  the  ftirtlwr  and  rarer  ability  to  apply  bis 
nl  -        .  :    ..  to  ih«  ipodal  coaai  that  nrc  in  hi»  Inlnirutory. 

t  11  of  italiire  b  ibe  rule.    Liniilaliuua  of  art,  aud  individual 

Inrapni-ily.  mako  ootaet  ol)wn,-an«o  of  ibis  rule  cmnparatively  rare. 
V,'.  ■  .  the  Mixtion  twth  with  only  fi.nrlrcn.  «nd  often  make  ibera 
lb'  >  •■Trry  nay  smaller  than  tbe  natural  organ*.     Wedonot 

make  iIip  griDdiiig  Hurfaoea  intorlock  with  eudi  d«op  cutpa  u  iu  oature. 

n 
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At  ono  time  wc  cnonot  nroid  ui  utinattiral  falnen  of  anificUl  |^tii( 
at  other  tim«»,  the  contriK'lioD  nf  tho  ubsorbcd  arch  conijx'lii  the  set- 
ting of  molar  Iccth  nearer  the  mediui  line  than  the  ori|>uiiit  tis^th. 

NotwithMtuuling  thttv  an<t  mnny  other  diMdvantSK^,  the  fwrfrctinn 
of  tJifl  dento-ccntmic  An  i«  euch  that  a  skiJIed  artixt,  wlin  i*  ijiiiok  tu 
ohserve  witat  nature  requires,  can,  in  the  majority  of  ernvx  fnllini; 
luder  bis  car«,  supply  lh«  lost  dental  orgmns  with  grvnt  ncrtirrtry,  and 
pHeerve  tliat  higher  order  of  bestity  which  grown  out  of  ibr  linrmony 
of  bia  vork  with  the  exprewion  of  tlK  fam  and  entire  peiaoii.  Hut 
no  lit'iiiUtcan  give  to  hia  work  this  kind  of  l>eautj  who  docs  not  gy*- 
teniatii-ully  study  the  nntura]  organtt  a«  Ihry  ilaity  pmcnt  tliemwlm 
III  tlio  tiperutiiig-ehair.  Few  patiimlK  would  object  to  th«  preffiuro  of* 
roll  of  wax  (two  inrhn*  long  nnd  nbdut  a  half  inch  thick)  ngaioitthe 
doKul  teeth.  A  nioilel  from  this  imprefaioii  Kould  give  the  sue,  fiNn, 
aTTangciiient,  and  nrtieiilation  of  all  except  th«  moUr  teeth.  A  well- 
matched  porcelain  tooth  ''more  than  on«  might  be  required)  would  odd 
to  thow  diitii  the  rolur  of  tcelh  and  gum.  To  this  add  alio  the  age, 
tcx,  phyji'ical  ebaracteriiitiefl  of  the  face,  and  the  phy>>ir-al  tempcraoienu 
If  the  deulitit  would  have  a  caMi  and  book  for  the  rcgietration  of  one 
sueh  carefully  made  ohserratjon  every  week,  be  would,  at  the  end  of 
two  yean,  have  a  collection  which,  as  n  practical  guide  in  the  selee- 
lion  and  anmogement  of  artificial  te«(h,  would  prove  of  incalctilabia 
T&lue.  Tbe«e  fixed  records  of  minute  ddaila  are  made  alill  more  ua«> 
fill  hy  a  habit  of  close  uliservnlion  in  society.  In  this  way  a  set  Ktyla^^ 
or  inanDcriam.  may  he  avi)idfd,  which  so  often  6tauipa  dental  worl 
with  meaningless  unifurmily  of  expreEsion. 

■  AriiftL-ial  tt?l^th  ehonld  imitate  the  natural  organx;  yet  there  t« 
perfecliriii  of  form  nnd  arrangement  whiob  it  a  not  advisable  tu  iniit 
To  (liHtnu  Hit.ipii-ion  an  to  lli((ir  artificial  character,  it  Li  of\cn  drntrali 
to  imi>urt  a  nicwxire  of  Irn-gularity.  An  overlapping  lali-ral.n  minip 
bicuspid,  a  wum  canine,  an  incimr  bicutpid  or  molar  apparcntJy  de- 
cayed and  Ii11c'l  with  gold,  au  expoMil  neck  from  ■bworption  of  the 
alvvohi:*.  nru  uiiiong  the  legilimatit  dnviwii  of  the  skilled  tnecbanMiao 
who  haa  the  "art  to  conceal  his  art."  If  th«rc  ate  any  defective  natu- 
ral teclh  remaining  to  be  matched,  tttill  higlierart  i*  n>qutrrd.  A 
feet  porcelain  iueiiHir  ia  un  til.  companion  for  one  that  is  partly  broke 
decayed,  ntid  dincolore<l ;  and  nince  no  art  can  make  the  dttfcttire  tooth 
perfeH,  nnd  yd  the  patient  ri'tainti  it,  there  la  no  alternative  but  (a 
glv*  »(}  iniioh  imperfection  to  the  artificial  one  a«  dhnll  lake  away  that 
Ktriktng  contrast  which  so  paiul\illy  oShnda  our  laMhetic  nose 
filacse. 

Id  this  cltMof  operatloM  a  "diamond  drill"  Uof  great  valtte;  in 
&ct,  00  V«ry  tnefVi]  i*  it  iu  many  way*,  tliat  we  rvgmrd  it  as  an 
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Inutly  inil!tpoaHb1«  itutnim«nt  in  the  Inbonitiir;.  Ctiltin;;  aimy  puts 
ot  t«>U)  ur  lilockM  huwMitibltt  to  wheeU ;  cboiigiiig  the  ahape  of  teeth 
Diar  till'  gtmi :  <lrilluig  raviUw  to  Iw  61led  with  ^<il<],  ur  hoI«i  fur  tlie 
repair  of  liniki-ti  bluckx,  lh<M  nro  tomr.  of  Uiu  o]HTulioiui  vhieli  tlie 
iliaiDntHl  Jrill  will  ■ct-omplith  as  do  utiirr  imtniiticDt  can. 

TheMlccliia  nnil  (n-inding  of  srtifida]  tcvlh  re(|uin»,  tint,  n  higli 
onlcr  of  iBfrllietic  culliire ;  MM:on<lly,  grottt  pa^enoe  am)  ikilfiil  niniiip- 
ulatioc.  Tlie  latter  are  often  tuxod  to  tliv  utmoel  to  make  a.  eet  of 
blocks  Biiswer  the  requiremcDts  of  »  girca  coeo;  especially  when  tha 
blocks  inuM  lie  cltMely  Bttcd  to  a  goM  plate  preparatory  to  attachmeut 
liy  i-oMiriiig.  SinfcKi  gum  leeih  are  runre  tasily  fittfl  to  t!ie  plati- ;  liut 
Uitni  ar«  iimre  juiiiu;  li«uc-e  it  is  iloubiAil  if  luucb  time  is  euved. 
Tlie  prb>c!|>al  advaiituge  of  aiuglc  gum  tvelh  is,  that  a  Mogle  tootJi,  if 
brnkri),  mny  be  rr-plui-eil  withtmt  inli.Tfi:riug  witli  tlie  adjoining  OUM. 
Aiiotlirr  n-awin  wtiv  tuany  pri-fcr  thcui  U,  tliut  a  small  iiUick  of  twth 
lu  liibi  form  is  adapted  to  a  larger  variely  of  cusea  ihau  bloclu 
would  bo. 

\\>  (liink,  liowcvor.  that  d«Rti«ts  living  nl  n  diMttBoe  from  the 
nan  u fact un-r  ibuuM  ili^prml  ujkiii  a  great  variotj  of  anmples  rather 
tbaii  U|)oii  duplicatcH  of  c.TUiiu  furniR,  boiccver  dt«irablc.  It  is  a 
matlvr  of  w>m«  ourprfM  Ibul  tanoutiicturvri  haro  not  lung  ago  recog- 
liiMnl  the  ailvtinttge  of  pruparing  "sample  c-anls,"  numbered  and  let- 
tered ;  iK>  Ihiit  sujr  deeir«d  Mze,  »ltnpc,  and  color  uf  tcelh  may  1m 
ordered  bj  mail  or  express,  a»  they  are  required.  These  samples 
ehould  be  ao  made,  however,  that  tlie  "  card  "  omld  not  be  injured  by 
,  the  temptation  to  use  ibeia  iu  practice. 

In  jointing  a  t>et  of  blocks  or  single  gum  leetli,  oiie  point  mvfi  be 
ntnemberod  which  has  been  alreaily  nlludnl  to.  In  »oldmng,  (ho 
oivtat  expaiidH,  while  the  Irtilh  hold  in  iho  invi^tmciit  arc  brought 
clowr  liigi:lliur  by  its  eontraction,  anil  in  lhi»  ulightly-aitcml  po«iti(>ii 
tlM'y  nre  aolttercd  to  the  plate,  'die  cTontroction  of  thu  pinte  on  cool- 
bg  in  IfTMulible,  an<l  may  result  in  one  or  both  of  two  necidcnu  — 
chijiping  off  the  brittle  edgat  uf  tbo  teeth  thus  brought  too  closely 
logrlhrr,  or  warping  tbo  plate  bccnuM  of  tlie  rcsixtjuice  which  tbo  teelb 
or  blocks  oOUr  lo  tlie  eontraction  of  the  plate.  Thin  tetter-paper 
slipfied  between  the  «iiI(-jointa  will  suffice  to  prevent  these  aocldents. 

fig-  ^^  givca  un  extenial  view  of  a  full  npper  uil  of  ungle  gum 
teeth,  arratig<^l  on  a  gold  plate,  preimratory  lo  the  ojierationa  which 
prcnetle  noldi-iing,  or  other  modea  of  fastening  tbera  to  the  base.  Fig. 
3ft4  iit  a  Minilar  view  of  a  Mi  of  blocks,  with  a  soldered  riui  covering 
the  ujipcr  tyigi: 

(Jnuiklly,  in  lint  or  temporary  pioc«B,  and  sometinieB  afler  the  alveo- 
Inr  abwrpliun  is  compleied,  the  fulnew  of  the  gum  is  such  as  to  forbid 
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tli«  addition  of  ui  nrlificial  gum  f>  tlic  tea  iiidvoni,  coDiocs,  and  bicus- 
pids. In  such  eu*t!i  the  pkte  munt  he  <!Ul  ttiray  from  the  front  of  ibi 
ridg'o  M  fiir  U  the  fintl  or  »econd  l>icuH{iid,  aiid  Urn  U-Otli  ground  wit 
great  accuracy  tu  fit  tlu>-  giim  ttwlf.  Singlv  plain  teeth  will  usually ! 
beet  adapted  to  ttuch  ciuwv ;  but  an  cxcvll«ul  eBcct  cau  Bometiina  !>« 
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|>TO<Iuced  \>y  grinding  a  lilock,  when  the  sliadc  of  gum  ix  well  niaiclied. 
to  fit  directly  ujk>h  tlii;  iiiitund  gtuu.     la  partial  t-iLu-a  the  liHitli  or 
block  niujrt  iuvaiiably  be  RlUd  La  the  gum;  du  plak-idumld  be 
above  or  at  the  tiidu.     In  fitting  directly  to  (be  planter  model,  tlibi^ 
Khould  be  itcrapetl  (after  tlic  tuoth  ia  grouud),  ao  llrnt  It  may  praa 
firmly  wii  the  t'orrwpo tilling  gum. 

Tbc  te«th  or  blwks  being  now  arranged  and  fitted  to  tlie  plate,  tii« 
next  etep,  preparatory  to  wldertng,  ia  to  get  access  to  the  pins  on  tbo 
inside,  for  tlie  purpoae  of  backing  tlieta.    8el  the  arlirutaUng  modoL 
OD  the  table  iritb  the  teeth  upward ;  bend  a  Mrip  of  lead  (nn  locfa 
wide)  outfide  tbe  aroh  and  about  a  half  inch  from  the  lovth ;  tlien  fill 
the  space  with  plaster,  in»crling  a  strip  uf  tiu  fi)il  oppcitfiltf  tbc  media 
line,  KO  that  tlic  plajiUT  rim  nill  reti<lily  break  at  tliat  point  vbcil| 
removed.     lit  a  duiible  Ml  di>  the  imuie  with  cflch  half  of  tbe  articu- 
lator.   Wlxtu  tlie  pla«t«T  luu  Mit,  remove  all  wax  or  eom<.-«t  from 
teetli  and  plate,  ati<l  proceed  tu  cxaniiiM;  the  pirn,  nbw>  tlie  relationa  i 
tbe  ttvth  or  blocks  to  the  plate  and  to  eaeh  other.    TbU  teti)|Hir»r]rJ 
plas.ti-r'hand  we  n-gar<l  u.->  itM><'jitial  in  every  c»a^,  except  a  frw  variutida,i 
of  partial  nets.     It  is  e<|ually  eaKntial  in  rulcantte  aiul  other  fomwof 
plaMie  work,  ati  will  be  hcrean^T  I'xplntncd.     It  is  a  common  but  no 
good  prai-tit^',  nhorr  the  teeth  are  soldered,  to  substitute  for  tliU  i 
porary  band  the  soldering  inrestmcnt. 

Fig.  265  will  give  an  ideA  nf  tlie  aliape  of  this  rim,  except  tlint, 
being  here  dmigncjl  f»r  »  different  purpose,  it  doea  not  aliow  ilie  im- 
preea  of  the  ti'iHh.  Fig.  2t>R  repnawuls  the  inner  surface  of  a  *ct  itf 
blocks  with  the  wax  removed,  which  wc  may  suppuM  ju*t  witlidrawa 
fVom  tbe  plate  in  prcoeiling  ligtire,  Block*  or  s«ctiDm  are  readily 
leplaeed  in  their  pn^per  po<itiiin>> ;  hut  »tiigle  ti^ctb  are  Kiraetim«e 
tfiDllar,  especially  bicuspids,  that  tfaey  are  apt  to  bo  misplaced.  To' 
pTcrent  nicli  accidents,  hav«  a  circular  wooden  block,  four  inches  in 
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ilt&ni«ter,  iritli  twenty-eight  capt  or  depnasions  m  marked  that  each 
uxxb  can  he  liii^taiitir  put  into  and  taken  frura  lis  propter  cup. 

The  tMilli  iMnri);  tliUH  urrau^ed,  a  p;o1<l-|>Ut<-,  or  backing  large  enough 
to  cstntr  lh(i  vniira  wMlh,  and  fhim  eight-  to  nini^l<»iltiii  of  the  height 
of  the  posterior  ^tirfare  of  eaHi,  i*  (iti«l  t"  ihi-m  in  tlii-  ft>llflwin;i;  niun- 
tier.   Each  tooth  liiu  sccuri'ly  fixed  in  Itie  Imck  jiurt  uf  it  two  plaiina 


Fw-  SiU. 
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riveta  for  tlio  purpom  of  coonectto);  it  to  the  haclciiig.  Em^h  hiK-kinj;, 
thcreCire,  ehoul'l  have  two  holes  piiiu-hetl  lliraugli  il  hy  nu-ana  of  a 
air  nf  punch -forceps,  as  representee!  in  Fij;.  2l>7,  Inrgo  vnuugh  to 
limit  the  rivets  uf  the  teeth.    AAer  luivlug  punched  one  bole,  a  rivet 


Fio,  287. 


is  tnBerted ;  then,  bjr  moving  the  strip  of  gold  pinto  two  or  tlirec  lime* 

^to  the  right  and  left,  n  initrk  will  Iw  left  upon  it.  indicating  the  dim 

luw  the  rtTots  are  nparu    Itut  previously  to  ihia  the  rivctit  «houl(l  be 

do  parallel  (being  very  careful  not  to  etroin  them  in  the  tuoLli),  and 
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the  ends  filod  oB*  Ii>vel.    Otherwise  the  pins  will  not  go  into  the  hole^ 
putichetl,  and  there  will  be  an  uncenainty  ad  to  whidi  aUlo  of  ilic  pin 
the  mark  on  tbe  plulo  ctirr^pondf^ 

I>r.  Samuel  Mallei  ha^  very  ingieniously  invenlH  ft  punch  whirh 
will  eavG  much  trouble  in  finding;  the  proper  position  of  (he  «ccoim1 
holo.  (Fig.  26S.)    Aflcr  straightening  die  paa,  one  u  placed  in 

Pm.  208. 


hole  I,  at  the  head  of  the  punch,  the  other  pin  prftwing  out  the  mova- 
ble punch  e  (which  irorka  by  Uie  s])rinf(  g),  until  it  nUp*  into  th«  «Iot 
A ;  (he  two  jtunches  /,  e,  (hen  make  tlie  boles  ac  tlic  CXBC(  distMiic 
apart  to  receive  the  pins. 

A  simple  form  of  punuh,  and  one  not  liable  lo  acctdvnt,  a  a  piecs 
of  steel  a  bulf  inch  lujuare  and  (brc«  or  fnur  inehn  Ion;;.  It  coneisU 
of  t«i>  lialvcit  rireted  togetlier  at  tho  top,  each  tajieriiig  nearly  I«  a  jioint. 
By  turning  a  niiiall  *erew,  inaerted  midway  in  one  leg,  the  poiniy  faclil 
iq)po«ite  ti)«  pins  are  sepanttod  to  their  exact  distance.  A  ali^lu  tap 
t^  the  hammer  marks  this  upon  the  backing,  and  then  Ibo  hal«t  are 
made  vith  an  urdinan-  punch.  Tins  often  s<et  ver^'  irre;tularly  in  a 
tooth;  theythuuld  be  parallel,  but  not  ncce^arily  ii<.-riM-t»licuInr.  Too 
intieh  bending  of  a  pin  cicue  to  tlie  tooth  ninknt  tt  more  liahlo  to  fract- 
ure in  soldering,  or  by  use  in  the  mouth.  Pins  nl«o  mry  much  in 
thickness;  it  is  better  to  hare  (he  pin  of  the  gninch-forcepi  of  mexlium 
eize,  and  to  mnm  wtih  a  bruacb  for  large  plntina  pina.  A  Mi  of 
brmchee  are  indispensable  in  b:icking  t>.>cth,  and  in  many  other  oper- 
aliuna. 

Tlie  holea  should  be  slightly  countersunk  on  both  sides,  and  ai\<'r 
placing  the  backing  on  (he  tooth,  it  is  made  fast  hy  spliding  with  a 
fitinng  knife  or  a  iredge-sbaped  excarntor  the  ends  of  the  platina  rivets, 
or  pinching  ih«mlog«ber  with  pliers.  If  the  ends  of  the  platina  rivt-ts 
are  bammcrud  so  aa  completely  to  lill  the  holes  in  the  backinjr*,  it  will 
prevent  the  solder  from  Howing  in  and  uniting  the  tiro  as  Hnnly  ti  it 
should  do.    The  backings  should  be  sUgbtly  hollowed  before  lliey  ut 


put  on  i  hjr  ao  doing,  tli«j  will  fit  up  clowljr  to  everjr  pari  of  the  bsck 
of  thn  Inolli. 

AAiT  the  iMKikhipi  hnr«  been  mnde  fwt  to  tli«  toctb.  they  are  to  be 
KCi'uratnly  fittrd  \»  Ow  )>liiiu,  sUnnliiig  olT  fVo»  tlio  |>lAt«  enough  fur 
n  very  lliin  pi*M.v  of  wnlclt-Kpriiiij  lo  Iw  [iiimliI  uiitler  iu  ThU  thavt 
Uuit  tliu  tontli  la  uol  miKL*'!,  !>/  tlii'  tMic-kiiit;,  frum  il$  pliu)0  lit  tlio  lu- 
vMUu«nL  A  mui'li  niilur  tpiux  ni*ki»  ilio  flow  of  wl<lvr  iinoortwii ; 
tim  prailko  of  }>l«ciug  •vni|i>  of  goM  uiiJur  badly-filUid  bsckings  is  a 
Very  «Jov<toly  OM. 

Somv  doiiti«tj(  buck  tlio  tM:tli  lu  tUcy  grind  and  fit  them,  and  iKfore 
tnvuftiu" ;  iiiltera  invciEt  wiili  iJtQ  soldcriog  mixture,  aud  back  without 
t&kiiiK  them  from  the  u)v(iiliii«i)t ;  othen.  again,  partially  InvcM  with 
tliedoldtrinjf  mislurei  remove,  aiid  hai-k  ihu  tit'th,  tlii-n  tv|iliici!,  mid 
mid  mav<fi  |ilB.iu-r  and  aabratoi  or  imiid  over  t\vf  vAga  of  the  tvtth.  By 
tlw  Gm  two  Dietbods  iitnt  or  itccuru  wtirk  caiinot  be  mado;  tho  lail  is 
uiunTii,  U'l-BUM'  tho  two  Uycni  of  raortar  tin  ii|>t  to  Hpparuto  in  hcstiiig, 
aad  lusy  diojilace  the  to«th.  Tho  moet  wrtxin  ractliod,  wbich  proves 
to  iho  i^itl  tliu  ithortwt.  ia  that  of  tlic  tvoiparary  plastcr-Liaiid  above 
di-scribw], 

Ifitckinga  (called  also  Mays  or  atandnrda)  vary  much  In  »iie,  ohapc, 
and  tbi'^t;«ak  8om«  variatioiu  are  multvra  of  ta^ite;  a^t,  uhcihcr  they 
■hall  Ite  rouDded.  square,  or  leveled  at  the  to]>  curiii:n;  whether 
ohamfLved  to  a  iJilo  edge,  or  left  tliick,  and  then  hcvvlvd  or  rouodvd. 
But  i,itli(-r  |>i)iiiL4,  of\oii  <M)iisidt;ri'd  <i]>ti<iriiil,  are  not  to,  iiiufniuth  as 
ibcy  nJloot  tho  appraTuiiou  or  mahiliiy  of  tlio  nvrk.  Backiugs  which 
wwr  tho  traiMluecut  edgo  of  tho  tooth  darken  it  by  tho  rcfracliou  of 
tho  oxidiiiod  Kurfaov  iK^xt  tho  lixith.  and  whicti  catmot  bo  kept  bright; 
own  if  it  could,  thu  gold  would  iin))«rt  uyvllowiiih  tin^%  They  should 
or  ciiougli  of  the  tooth,  and  fit  to  accumtoly.  as  to  prevent  niuti»a 
'bT  the  tooth;  for  this  will  inevitably  causo  the  pins,  sooner  or  later, 
to  hrvak  ofll  Backings,  in  relation  to  e«'h  othei',  must  either  be  so 
far  apart  at  their  ha«e  that  the  suldt^r  will  not  lluw  from  one  to  the 
otiift,  furniiiig  a  coutiuuoua  band,  ur  ihi-y  mu^t  lie  iu  contact  through* 
CMt  wliatever  diManco  the  solder  will  unite  them,  Thia  rule  in  pur- 
tioitlarly  npplirabto  to  liuckingH  of  nin^h-  g»m  t<-<.4h,  which  iid'  oUcii 
(liurlia)i*  ununlly)  mmti.'  the  faU  width  of  the  lootb  up  to  the  shoulder. 
Thin  coDlinuous  Iwtul  g^v«  great  slifliicm  to  the  plsta.  But  the  con- 
traetiiiD  of  th«  (wldcr  will  certainly  warp  it,  nnl««<  preventcrl  hy  actual 
oootact  of  tho  vdgw  mildered.  In  nwu  of  plain  tocth,  a  hravy,  con- 
tiuQiius  lino  of  Koldcr  will  almwt  certaiidy  warp  the  plaUt.  'A  bWk 
■ly  b«  backed  for  soldering  in  one  pivcc,  or  in  pnrta  closely  fitted,  or 
b  dutinct  backings  opposite  pxrh  tooth.  A  block  much  curved  is 
with  difficulty  backed  in  one  piece;  long  or  thin  blocks  are  liable  lo 
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be  cnulcMl  liy  tliG  contrnclion  of  x  backiof;.  either  in  one  picoom-  made 
^utiriitiiu.4  hy  M>)<liTiiig.  Itiicking«  sliould  be  of  ibe  aaaui  gold  m  tbo 
ptaic-,  I>ut  hruvicr,  (vjn^ciiiily  if  !oog  or  larj^. 

Som«lim<at  Uie  ithapc  of  n  gum  or  block  looth  may  rcqiitrc  tbo  re- 
moval of  (h«  pliwivr  rim,  which  can  readily  tio  dmw;  ibcu  rr|>ln<xd 
after  the  backitij^  i»  <!(>iu]>lv[(^(,  for  thu  tiiml  ailJu-Muivtit  at  Ui<-  uxth. 
The  li-eth  aw  next  to  tm  fu*t<-iK^  to  the  plale  wilh  m  small  ({inniilv  of 
cement  i,re«iii  miswi  with  wax,  dp,  still  better,  willi  gutla-iw.rclui  nnd 
plaster),  an<l  a  flraall  roll  of  Miftrnwl  v»x  (not  moltwl  or  mnilo  u(lb»- 
dv«)  placed  oVhr  tb«  eotin;  Hurfaoo  to  be  mldi-red.    In  Fig.  269  ibc 

innor  band  nuty  Iw  taken  tu  represent 
thfl  width  of  tbb  mx  roll,  which  is  of 
great  scrvirt!  in  pri'vi^ittiig  aov  phutcr 
of  the  iuviislnii-nt  fnmi  gdtiiii;  aeci- 
deDtally  u|>o»  tb«  part*  to  be  RoMcrvd. 
If  llic  t«tth  have  bwn  previouoty  aul- 
dinnl  tn  the  hncking^,  this  wax  mrip 
xhonld  bo  narrower;  bat  if  riveU  awl 
backings  are  to  be  soldered  at  tki-  «am« 
tim«,  the  rim  mnst  be  made  mreAilly 
to  cover  every  point  where  solder  is  to 
flow.  The  plaster-band  is  then  very  careliilij-  removed,  and  tlic  piece 
Burroundtvl  witli  the  soldering  investment,  which  must  be  no  thii-ker 
than  is  Huflicii-jit  ^>  i>m(<>(-t  the  teeib  and  hold  Ihem  in  place.  Tbe 
wax  and  «!iiiiTtit  are  viij'ily  miiovwl,  leaving  tlie  Burfiic«  perfectly 
ckan  and  roady  for  Die  Imntx  and  siilder.  Tlie  iQVU>titM.-nt  nhoulrl  not 
project  so  jar  over  the  inner  edge  of  the  teeth  n*  lo  olwlntel  the  blow- 
pipe flame;  it  should  not  cover  the  ling<ial  snrfi(rc  of  tlte  plate,  nor 
should  it  be  thick  on  the  palatine  surface.  On  the  palatine  side  it 
would bewellnlMtoontalonj;  the  ntedian  line  nearly  or  quite  tbrou^ 
the  investment :  the  object  of  this  i*  to  give  play  to  the  Inlenl  expan* 
non  of  the  plale.  the  aiUero-po^erior  expansion  being  nsnally,  IVnro 
the  shape  of  the  plate,  sufficiently  free.  This  we  regard  the  simplnd 
and  best  method  to  prevent  warping  of  Ibe  plate,  ao  oAeu  eauMcd  by 
tlie  V4)ry  meanx  taken  to  prevent  it. 

We  have  Mid  nothing  of  fasipiiing  tlie  teeth  with  a  firm  bwly  of 
cement  instead  of  n'ax,  so  b«  lo  tr%-  them  in  the  mouth  Itefurt!  soldering, 
be^-aiiMt  a  roTtvctly  tnkrn  artimilati'Mi  maknt  thtii  annrec:»arr.  As 
reinark<'d  in  the  chapter  on  articulation,  tht)i  proems  admits  of  per- 
fect accuracy.  Its  very  nUjcct  in  to  prevent  the  ncoiwily  of  any 
chung<!  in  arrangcnii^nl  atWr  teeth  are  adjured.  An  error  of  arlieu- 
lation  will  often  involve  ■  change  In  the  jointing  of  blocka  more 
trouMeMtme  than  the  original  grinding ;  in  fiut,  utatly-ground  block* 
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(or  gan  Iwth)  will  not  permit  t^m  Klightimt  chnngv  of  povilton  v,-itlif>nt 
ftcnb  piniHug  ^unirivhrTe.  Trio)  iif  U-i'tli,  nicruly  to  tat  lliv  oirrcct- 
BOB  of  ontciilHlioci.is  either  uuut-ctwiin-,  or  il  u  cvidvnooof  awiidI  of 
aMIt.  Whtit  UHCil  to  test  correclneMt  In  tliu  Bel«vt!oa  of  tvi-tli,  it  Ii 
m-  ifiM'';  for  il  riyjiiirc*  cxpcrivncH;  to  i-nolilous  to  dctoriniM, 

a  ;  _  i-t  whnt  Klvlti  of  iinjrk  i»  Ixst  tt>)ni>t«i)  to  tho  (m1!&     But  the 

nwkminl  and  inotm-nUiry-  rt!lwittu»  of  a  plate,  to  whi<:h  tho  tevlh  are 
nu  >li^'litl}'  >lliii:)iiit,  IK  iio  lilt  uf  it«  UHllictic  corrM-tncss,  unlaw  UiB 
M^liM-lioii  liM  tH-K'il  gnjwljr  mi^jtxlgml.  Il  a  only  allor  itie  patient  bas 
birratnc  )ial>iluitl(Ml  to  ihv  pjccc,  giviuft  time  for  tho  miitlrsl  fonaof  the 
]ip«  mmI  Riotiuna  uf  tiiu  inouih.  tliAt  we  oan  be«l  <tedde  wbelher  or  not 
our  wurk  has  beauty  of  tispreaaioa  e^  well  u  artistic  Bniab. 

Mr.  Aixlreir  WiUod,  of  Scitlaiid,  adopta  the  following  methotl  of 
backiiifc  leeth:  AlU-r  Itaviug  jiurlmlly  6ileil  tho  lixiih  to  the  plnic, 
take  a  ]iie«e  of  jilatiiia  foil,  lu  thick  m  cnii  Im  umkI  coDwnientJy,  mix), 
pnwing  it  Bgiun.-t  the  tooth,  tf-rfciniti;  It  whnv  St  in  marked  bjUi« 
pitu;  then  cut  it  into  the  ri-i|iiir>-<l  nhvpf^  of  tlie  liaekiiig,  and  profis  it  as 
dowly  iM  ]Ki«»il>lc  lo  ihv  haek  of  ihu  tooth.  Apply  a  liulc  borax  to 
lli«plaiina  pint  which  C1HD0  through  the  baek;  then  plaee  the  tootti  with 
its  focc  dowiiwani  upon  a  thin  piece  of  pumice,  covered  with  dry 
plnoUT,  putting  upon  ttie  plaltoa  sufUcient  gold  for  the  thicktic.u  re- 
(|Uin>d  ;  slowly  heat  it,  (midiuiliy  ratting  the  beat  until  the  gold  melts, 
vhon  it  will  rapidly  flow  over  tlic  whole  pintina  HUrfncc,  uniting  so 
Snnly  with  the  pin!i  in  the  tooth,  that  3Ir.  W.  has  never,  dtinng  eight 
yam'  u.*e,  »ocn  ■  <:a*e  in  which  ihtiy  linvif  looscnwl,  even  where  thcBj 
hu  Imvd  HulEdcDl  violunco  to  break  the  tooth.  After  the  backing 
bio'n  run,  and  ihe  li>olli  allowed  Ut  e(xd  tdowly,  it  if  filol  lo  the 
■■iti-  thiekn'^iiiind  rhnjic!;  IihuIi  nut)  biu-king  are  then  closely  fated 
till)  final  ly  aoldeml  lo  tliu  plate.  In  iirranging  the  teetli  on  the  plate 
fi>r  ftolilf  ring.  Mr.  Wilnon  ar*-=t  nmorlrir  of  whitv  aandnnd  pla§tcre(jLml 
jnrtH,  plufiii^  a  thin  strip  of  pliitinn  on  the  outride  of  llie  teulli,  witli 
B  layrr  uf  lh«  inarlar  on  h»th  eide«  tif  it,  so  that,  should  the  planter 
cnck  in  aolduring,  tho  platina  may  keep  thote«th  front  ahiAing  their 
ptacrs.  Tile  whiiln  timo  oceiipini  in  heating  and  backing  a  tooth  U 
about  half  an  hour;  when  6e\-eral  are  doni  at  ouee,  a  little  longer  lime 
i»  n'<|iitr(!<L  Of  enurae,  all  the  baekingM  of  iho  ml  Hhould  W  flowe'l  at 
tho  tamo  bixttiii}:. 

Ini>i'-'id  of  iiKini;  the  «tHp  of  platlna  plate  to  prfivent  tlm  twth  from 
be<ec>Riiiig  displaced,  iii  uowUlt  plasUr  cracks,  thin  »licct  imn  or  iruu 
wire  may  ba  lued ;  but  pUtina  in  undouhteiJly  the  neat«et,  and  has  the 
admntatre  of  Iw^Ing  iiido'tnteiibte:  il  may  1>o  imrronr  and  thin,  to  that 
itacMt  Wiinid  form  no  objection  to  iftK^e.  Hot  if  the  plaster  is  not  in 
«zcaw,  tha  luvwuneut  will  not  crack.   A  mortar,  made  of  ibree  or  four 
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parte  or  iwWtne  to  onu  of  jiliuter,  will  RUmd  lli«  hoUrvt  fira  of  the 
InlxmiUiry.  Mr.  WiUim'i'  niullioil  nii^ht  bo  imj>rovc<l,  fir*!,  by  coat- 
plolcly  fitting  tliv  tooth  brfDro  buckiug;  »cooiiilly,  hy  ninuing  tb«  tJua_ 
]>lsiiiia  backing,  oiM-iiixteoiitk  of  an  locb  ou  tko  plate,  to  any 
ritjeii  of  which  it  can  be  quickly  buniisltcd  down  by  making  sere 
slitu  in  the  edge.  Tliia  fliingo  ecvuncs  n  Tory  perfect  and  strong  altub- 
ment  to  the  plate,  and  is  the  method  of  backing  (uritfa  licavitir  platina) 
practised  iu  the  contiDuoua-gam  work. 

Ordinary  bockingB,  aher  tlicy  have  been  fitted  to  tlic  plato  and  held 
lo  the  teeth  by  bendingor  Hpliltln;;  the  pina,  uiuy  be  rcuiDrcd  from  the 
plato.  eat  in  a.  batter  of  piaster  (with  or  without  a^bouii'),  and  troldcrod ; 
tlic  plaster  should  l>e»o  rtid'  aauot  to  fiour  over  tliu  luurkings.  TIteeolder 
Bbould  be  ratliur  harder  to  Aim  than  that  uncil  to  fiL>t(.n  thetaeLb  to  I 
plate,  llie  backiaga,allertJowlyflooliii;i;,B]i4>uMtM!  filed,  and  mayev 
be  SuotoU-Alou«d.  Uackioga  can  be  belter  and  monr  quickly  finislied 
uugly  than  whei.  attached  to  the  plate.  Tiit«  method,  or  Mr.  Wil- 
■on'a,  are  much  to  be  preferred  to  the  ootuniuu  prmctice  of  aolderiag 
t]i«  Inckiii}^  |i>  ^Hith  tei^lh  ami  ptat«  at  tti«  imnii:  luatinK. 

A  piece  invc«t(Ml  prciianiinry  lurfiuldurlng,  and  placed  upwi  a  lump 
of  colid  charcoal,  u  aaau  in  Fig.  270. 
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rirorUrin*  for  appljtnfj  bomx  nnd  eoltler  have  ulrenly  Iwwi  pv«n. 
SoUMJ  <:ul  tlio  solder  iuto  wry  tuuM  piecta ;  otiiero  u.-.i,«  oik-  piccr  to  ca<!h 
tocitU  at  it»  hue,  and  a  aoouiid  fur  Uio  jhus  udIcm  |irevioijiil <■  iiolcJoroii : 
in  tliii  tl^'iirr  the  i>ieee»  km  uiuweaMrilir  small.  If  the  lai-kiii^'!  are 
•M)di;rw!  lu  ibe  lertli  iMfurvhand,  a  inoro  fusiblt-  grad.-  offtitdcr  elmidd 
Im  ueod  at  tli«  secpud  noldoriiig.  The  work,  an  hcfon?  »iBt4Mt,  miut  be 
T«y  gmdunllj-aiid  Ihoroughly  hcaiwl  up,  licforo  directing  the  llaoie 
upiiti  llit^  jitato  or  bRckiug9.  Tlio  ]»st  point  to  be  touched  witJi  lh« 
flamo  b  tti«  fuldor,  and  tkia  not  butbru  a  slight  melting  of  lli«  edge 
■ho««  lluti  it  u  ji»t  ou  thti  [KiinC  of  fioiring.  If  every  pri-))anition  for 
wildcring  lias  been  pnvperly  ntiide,  tbe  actual  6oniDi;  of  tlie  siiMcr  OD 
u  full  pi«e«  will  take  Uwi  tlmn  a  minute, and  will  Iw  «u  wiwQj  us  to  r*- 
ijuiro  DO  other  fiaiiib  llian  the  Scolcli-fltoue  uiid  (Kiliiihiiig-vrliocN.  AHer 
•nidering.  tha  cnvvr  dltmdd  l>e  plfl(.t.-<}  ujkid  iJie  M>l'l>'rii)g-|in[i  (Kig.  2&J>), 
and  ibii  work  Hlluwe<l  to  l)ci-oni<!  i|uili;  ould  before  n;in<ivul:  when  a 
chan-uKl  (l''ig  270)  lump  or  puniic«-4tuDe  u  u^od,  tbe  work  miut 
rUo  Iw  (roTiTTViI  whitr  cnnling. 

Fitiinhiny  Pfwyt*. — When  the  pieee  ia  cold,  the  jiln.itrr  U  to  bo  care- 
fully n?iii«v«<l  fnini  the  teeth  ;  the  |>ieoe  i»  llieii  |iliic^-d  in  n  gtaaa  or 
poreelaiti  Pi.imil  eoiituining  a  mixture  of  equal  purtJt  of  ralphuric  acid 
IttT,  and  heat  apptictl.  Ah  nooit  a>  the  Iwriix  (wliieh,  by  the 
rof  Kildering,  ba^  hmt  iu  wat«r  of  crystallizntioti  and  aBsumcd 
It  glaiwy  hardoees)  b  dtvompoKod,  lliu  v<w»el  is  removed  and  ullowed 
•lowly  to  cool,  Tbis  prucvw  in  termol,  by  jewellcrf.  pickling,  and  re- 
4uir«a  from  tea  minutot  t^i  half  an  hour  for  its  conlpleti^ln,  according 
lu  tbe  etn-tigtli  of  the  acid  and  the  <iunntitY  of  vilrifieil  borax  uu  the 
pJate.  AA*T  tbi»  the  add  is  washii)  froiu  the  piece;  or  it  iit  niill  more 
cBI-Miially  deprived  of  acid  by  boilinjj  iu  iralvr  ouutuiuing  a  little 
caa->ti(-  -•hU, 

III  nuioving  the  roughnms  which  may  burc  been  occa^iontyl  by 
itajwrfcot  Molilering,  care  miiHt  he  taken  not  to  cut  nwny  ino  much  of 
idatt.  For  tlua  purpiJtNs  Mcrapeni,  Glc^,  aiid  luthc-biirrs  are  u^cd, 
ardiiig  to  the  iXMitiou  and  quantity  of  surphw  eoMiT.  After  the 
work  liiu  l>eeu  made  m  Hmixith  as  poMiblo  nitli  scrapers,  etc.,  it  should 
bo ruhhol  nilb  pieceii  of  Seotch-#l<>iic anil  water  until  cv.ry  scratch  is 
Rntovcd;  note  use  n  fiuo,  smooth  cork  nttacbcd  to  tlio  latbo,  and 
with  watT  iind  powdered  pumice  oreiles.  The  piece  itt  then 
llsbitl  with  tnjxdi.  applied  by  nieaua  of  oil  or  tallow  to  a  brtiali- 
vliuel  (Fig.  271),  which  i«  miide  to  revolve  rapidly  against  the  viork. 
|.lu  the  mpidily  with  which  a  Intbi-  aliould  he  worked :  drill*  and 
ri^|uiri>  a  iilxw  movement:  c<irii»<liini-whi>'l»  a  quicker  one; 
nttsiMluntt  a  rapid  inotioo ;  and  whiliug,  zinc-wliite,  or  mugo,  the 
MM  rapid  of  all. 
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The  piflce  may  now  ha  jtlu^  in  a  jMrcoIain  Tenet  contaioin]^  ttin 
foltowiii);  tuixtun!  :  nlln,  two  <>uncts,<«li  and  nluin,  edcli.orie  <>ua«i-  — 
clisvolvvd  ill  four  oiinntM  of  vrat<!r.  Al'tirr  builiiig  for  balf  aii  hour  b 
thi«,  to  flFMtnipOK  tbe  ropjH-r  trnm  the  Nurrucu  layor  of  the  wider  anj 
pliiU-,  it  ia  Imilisl  a  fev  iiiiiiut(t:<  in  a  luiltitioii  of  one  ounce  of  musiif 
Kodu  ill  four  oiiiuvji  of  wuli^r,  W  ni^iitralizv  th«  acid,  Unii  wiwhcd  «iih 
a  t>ni>)i  in  pure  wiili-r. 

Till!  ti-inoval  of  tiiu  coppiir  from  the  «uriacD  of  the  plat«  fjivM  tn 
tJic  gnld  iW  bvnutiful  oraiigc  liuc,  whii-h  it  its  natural  color,  and  wfak-h 
it  witl  trta'm  until  lliv  tViirtion  of  mii»tioAliou  weant  olT  lliu  surKwn, 
The  M,-<:rvli<iii»  of  tho  mouth  will  fail  to  tarnish  it;  and  it  will  \u\  int 
from  tliv  dingrocuble  taete  of  which  «o  tnwiy  ooiuplain,  who  wear 
artifiriul  ti-'flth  set  ou  nw^tallic  plal«.  But  when  ptatc  U  mmlc  fr-m 
coin  wiihnut  alloy,  or  ia  of  twenty  »irau  fincneH,  and  Ute  solder  has 
a  corrc^ponilin^  (piality,  iht!  ]Hcklitig  promu  may  1m  omtlU^d. 

Tho  pra<?(^  of  fiuishing  U  conipli^i'd  by  poltnhing  every  part  of 
the  lin(>iial  eurfara  of  the  plat^,  hui-ktn^.  au<l  4!la«ps  vith  highly- 
tempered  and  fluely-piirwhod  stwl  biiniisheM.  Thpy  should  bo  fre- 
quently rubbed  on  a  picott  of  vr«i  Ciuitiln  tump,  and  (Tarric<l  ttackward 
ftnd  forward  in  the  taiiie  diniclion  OVRr  tho  phite  until  every  pan  uf 
the  gold  cxhibii<  n  high  polish.  Uuniii^lit-nof 
dSfTcircut  Hhupoa  are  required  for  diHl'rent  psrta 
of  t3i«  work:  blixxUtone  hurniahcrs  itro  alsa 
u«n). 

A  piece,  liiiwcver,  can  be  poli^hcx)  in  lem  time, 
if  not  more  perfectly,  with  brush -wlietela.  (F^g. 
271.)  Itru^h-wbcf-ls  vary  in  diameter,  tliiirknuw, 
and  material.  It ristlo-n heels  vary  in  Atilllin« 
and  length  of  bristle ;  the  stiifer  b«in^  ui^l  for 
tripoli  or  mttcn-Mtonc,  the  lofter  for  w  biting  and  rouge.  Cotton  u  often 
KiibNtiEuioJ  Jbr  bristin' ;  buckskin  or  felt  are  also  mucii  used  for  whecb 
or  circular "  lap*,"  and  are  C9ip(><^ia]ly  useful  In  drftmlng  up  the  reeewe* 
of  a  plate  It  is  of  tbi;  utmuAt  iniporinnc«  tliat  whecli>  or  laps,  used  for 
diflerent  polishing  subMuui-cn,  vhonid  be  kejA  entirely  eeparmtc:  s 
littler  tripoli  or  pumico  powder,  on  a  nxigc-whcel,  may  render  g«el«M 
the  work  of  an  hour.  Tho  bru«h  Fti<Hd<)  i>e  eet  on  the  iipindli:  of  tbe 
lathe,  then  1i(;litly  smeared  with  suet,  by  holdiug  a  nnall  piece  a^iiut 
it  while  it  in  rcvotving.  The  rxitteQ-9tOD6  is  applit^l  in  the  Banie 
manner,  nnd  vith  the  brush  thui  charged,  the  pulithing  may  com- 
meiiec;  but  the  plate  must  not  be  cxpuaed  loo  long  to  the  friction,  as 
it  will  rapidly  wcJir  away  the  pure  gold  iturface  brought  out  by  the 
picklo;  hence  wnie  u*c  only  the  buruisher  or  rouge  after  pickling. 
Tripoli  ha«  a  nharper  grit,  and  cuts  more  rapidly  than  the  ordinary 
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n>tteii-€tone  prepared  for  lUguerreotypista'  use;  but  the  latter  givia  a 
vcfyerao-iih  »urfuw,  umluill.iD  aio«t  caaeOigivcaHufficiviitl}'  brilliuut 
finufa  villiout  rouge.  A  very  lii;-h  watcb-cxtte  fluUli  caii  only  Iw  givca 
br  Tcr7  rapid  revolutioit  uf  wlieela  or  buflerti.  clutr^^ed  nilb  thu  lianit 
i)uaJiiy  of  rt^uj^e,  wet  wild  alcohol.  Tbe  jritxn  utail  l>v  pivviiitiitly 
nulled  witb  mmj)  and  valor,  so  na  to  ruinuve  evrry  tnKv  vl'  oil. 
6omo(tBK»  rttUKv  U  ap])liiHl  uu  n  picoe  of  mift  buclukin,  wrap|Kil  or 
•own!  arouni]  ■mall  blunt- jMrniUnl  pirc4>*  of  cork  or  wood.  Tho  Ungual 
•ur&re  of  tli«  ])liile  in  tin;  only  aiiu  tbal  should  bo  jMligbed.  Tho  dead 
o^Ior  nf  till-  |iuliiltni*  Mirfaeo  thruws  out  tiie  ))otijh  of  tiie  other  aide, 
aui)  ifmnlly  iuprovoA  tlu>  iippmraiiei*  of  the  pitM>.  Tlii'  udhniuii  of 
■  |)lal«  b>  fV«i[ueull}'  improved  by  rougltcniog  the  plalc  with  a  file  or 
rn;.TBviiii;  Hnnt  upon  it.  TliepiWMxitorfuiLdiingoiia  gold  piece, 
ipi-rly  KiilrlmMl,  if  u  V*ry  i>iin|>lu  nialtor,  and  one  of  neeonJary  im- 
portonon.  A  piwo  with  a  Scotch-stone  fitii«h  is  in  every  nvjiivt  a-i 
iMoftil.and  mthetioilly  as  beautiful,  nn  the  mo«t  higbly-iBcitinln-iI  plate. 
Thon  U,  bowcvor,  no  objection  to  (his  sort  of  ajipeal  to  tliv  cyo,  pro- 
videil  it  IN  luit  the  chief  merit  of  tbe  work. 

Therv  are  three  methods  adopted  far  itic  retention  of  dental  plates, 
■ikI  many  iiioitifi  cat  ions  of  form  required  by  the  various  circutnetaQcesof 
dHTereni  mnulha.  An  enumeralioo  nf  all  tho  rei{nired  fonni  woidd  be 
inpoesible  in  this  work ;  but  ve  hope  to  repreicnt  a  sufiieicnt  variety 
lo  enable  the  operator  to  decide  vbicb  is  beet  for  any  given  ciiw.  We 
tbtnlc  it  far  more  im|>ur(ant,  howevir,  l*»  endeavor  to  explain,  as  Inr  as 
can  be  done,  tbe  ptiiicipltu  nhieh  d(-t<irruiiie  lUew  diiferent  forms  and 
nKxloH  of  retcotioD.  than  to  lay  down  auy  set  of  didostie  Ibrmulas  Ibr 
narMauning  tulopuou. 


CHAPTEK  XIIL 


lOH    OF    BABE-I'LATCS — TUCIB   SIZE    AND    FORU    OF 

otmjsB. 

THE  Qliltty  of  a  piece  depen'U  largely  u[ion  the  GrmncMwitb  whieh 
It  k'-<'j<a  ltd  pinee  during  mastieatiou  or  in  conver<ati>>u.  Tbu 
niram  adi>j>lnl  to  wei^ire  Chb  are  tbreefulJ :  llie  flret  two  retain  tbe 
plale  by  exirliiaic  i<up]>(>rt ;  the  Inst  depends  upon  an  iutrinsie  ipiality 
^the  pbile  Ititnlf,  1.  Spiral  sjgriujj^a,  liy  coDstanl  pressure,  kwp  ibe 
of  a  double  set  in  ]K)Sttiun.  2.  Clitapa,  by  grasping  come  imlural 
tooth,  hold  a  partial  piece  6imly  in  placet.    3.  The  cloiv  atUtputiua 
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of  the  plate,  wliellier  of  a  full  or  pariiai  »ct,  oums  h  to  adhera  tritli  b 
force  wbicli  U  Iwwciicd,  firel,  by  ihe  unouutof  air  belwtwn  ihe  mr- 
f'o-  'i'i.  facfflt ;  (ocondly,  by  tliu  liabiiin  to 

<lw|ilBCvnicDt.  TlK»e  romlm  uf  rrteo- 
lioit  will  be  coBsidenad  in  ihv  urdu' 
luiined. 

S]ural  RpnDgR,  formerly  very  miKli 
used,  art!  ii«w  ^doui  viiiiiluy«d: 
they  are  npplit^  only  to  double 
dcDturce.  Fig.  'iJ'i  gitea  a  corrwt 
idea  of  the  po«it)oa  of  the  tprinpi, 
their  points  of  altaehmei)t,  l>?iigih, 
and  direction  of  eiirvnt  lire.  Fig.^TS 
rcprfttejibi  the  delacheil  portions  of  the  ejiring,  GDi»i»tiiig  of  Man<ianU, 
scrcK's,  tangs,  and  epiral  coiL    The  tendency  of  ttio  curved  spring  lo 
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straighten,  presvc*  «nch  p1nt«  tipnn  the  alveolae,  airline  nt  the  points  of 
atiadimonl  uf  the  vtandnrd*.  Thoe  jMtiiitanrc  ehowti,  Gmt,  in  the  upper 
jaw,  a*  nearly  a*  powihlv  oa  the  line  of  e<iui]>oiBe,  which  will  b«  eonu^ 
when!  hetwwn  the  ecntnw  of  the  iwoond  bieu^pidatidoftlie  first  molar; 
secondly,  in  ihe  lower  jnw,  whc^re  n  vertieal  line  from  ihc  u[t|>cr  standard 
meets  it.  Perforated  hinuf>id«  and  luotars  are  sold,  adapted  to  such 
ensm;  and  the  iikuuI  plan  is  lo  attach  the  flandanls  before  ^l<lcring 
the  teeth.  A  mure  accii rate  method  is' to  determine  the  position  of  the 
standurdi  after  the  picee?  are  lini«heil.  The  presenec  of  the  teeth  mak« 
soldering  of  the  Glandnrds  more  (ronhlcsome,  but  not  impi^hle:  they 
may  also  he  rivetod  to  the  outer  rim  of  the  plate.  With  the  diamnnd 
drill,  holes  can  be  made  through  the  teelb.  or  blockif,  opposite  each 
etan^Iard. 

PircrUnus  for  making  the  coil  hare  already  heen  pven :  they  ar« 
ll^ttially  ptircluu^etl  ready  made.  Their  length  must  he  Mioh  tlint  the 
eiirve  vrill  not  irritate  the  nKccnding  ramua  of  the  lower  jaw.  If  too 
eliff.  tlieir  forcible  prw«ure  will  irritate  the  gum  ;  if  loo  aligbt,  they 
will  fail  lo  keep  np  the  piwe.  Tlie  tangn  are  held  in  tlie  eoil  by  clnw- 
neas  of  fit;  when  loow,  they  may  bo  tightened  by  fl<w  silk.  Tb» 
Krews,' represented  in  the  figure,  are  troubl«om«  to  make,  and  ar«  vei; 
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a(>t  10  loojen.  A  belter  p)»a  is,  to  pass  b  hciulod  jiia  through  ilAndurd. 
utDg,  and  lunlti,  and  rivet  or  Kild«r  it  in  (ho  backing.  Tliu  plan 
racked  Uiu  tiint;  peruuuieul ;  the  {rieces  ara  Mparatol  bjr  tk-tachiiig  tli« 
Ql^r  or  lower  lan^  firom  the  coils.  It  cddt  gronity  to  tlto  Btrongth 
of  thu  [liu  lo  paas  ■!  throuj-fa  th^  l<xilh  or  block.  There  «houM  nlao  bo 
a  aIkiuIiIit  on  the  Etaodards,  to  limit  ihc  luoTcrorat  of  thr  Uiug  ;  else 
the  Hprlngs,  by  too  great  upward  or  downward  motion,  may  irriliitu  tlw 
moulli.  U  is  uuDe«>eseary,  in  vieir  of  the  preacnt  limited  tuo  of  apriuga, 
t»  ilcDcritio  nther  and  rery  ingcoioua  methoda  of  atutching  them. 

Thrir  Ure  i»  now  confined,  first,  to  very  fiatly-arcbed  upper  jaw*, 
nnially  nninll,  covered  with  hard  ineinbraae,  and  having  tho  attach- 
mrat  of  llw  facial  mu»e]es  close  to,  or  <}uite  upon,  the  ridge ;  also  to 
luwcr  nuM-K,  whcie  all  tmce  of  the  ridge  i»  ipme.  ^-ondly.  to  piecea 
inacrleil  oo  lUMti  ntler  extraction  thiil  tlio  nipid  ab«urptio»  will  (quickly 
d«stroy  tlio  ndnptniion.  We  ahall  »p««k  el*ewhero  of  other  moans 
adopted  K>  mvet  thote  exlgeneim;  in  (iiituro  of  which,  «pinU  springs 
are  til  Ih-  iiMxI.  But  tbey  uv  tri>ulil<(i>Tiiv  to  make,  nonoying  to  wear, 
difficult  III  knep  clcnn,  and  liable  to  nerideiit ;  hence  wo  only  u»c  Ihem 
u  a  lut  report.  In  rondLiHon,  it  should  be  noticed  that  the  upper 
plate  uf  epiriil-ipriiig  piti-eH  doca  not  cover  tho  palate,  but  ia  tUapcd 
tantr  tike  the  lower  piece.  This  ia  one  of  its  compeaBatiog  advwitagea ; 
for  il  is  a»  objection  to  the  otherwise  valuable  principle  of  atmodpherio 
pmaure  that  tl  covers  ao  lai^  a  portion  of  the  mucous  rarfoce. 

CUSPS. 

Thie  method  of  retention,  Deccsmrily  applicable  only 'to  parliul  pieces, 
liai  fiillcii  into  murh  disfavor,  and  given  place  to  methodic  in  lieu 
tWeof,  which  ar>»  really  morn  objcclioiialilu.  But,  liko  many  other 
lime-honored  pntciien  which  modern  dentistry  hii«  Uirown  in  ila  wnste- 
boakot,  tliere  are  very  decided  admnlagea  in  this  mode  of  retention, 
«hirh  ninke  it.  In  cerluia  eiuM,'the  best  pouiblo  one.  Tho  disate  of 
rlosjw  has  grown  out  of,  6nt,  their  injurious  eflccts,  due  lo  improper 
tonalruilion  and  injudicious  application;  secondly,  tlio  ditfieultiei  of 
making  s  rlacp-piece.  We  venture  the  asaertioo,  that  ono-lialf  the 
dentists  du  not  really  know  how  to  make  a  perfectly  adiipcod  cliup- 
pi^ve;  and  tbat,ur  the  remaining  hair'  two-tliirds  will  nut  take  Ihc 
tnwiible.  Ttie  lediousueaa  of  clasp  adjustment  is  out  of  place  in  that 
raplillty  of  manipulation  demanded  by  the  cheapnM*  of  mo'Ii-ni  den* 
UUry.  Nor  can  we  expect  to  see  tht;  easily  made,  but  im-ITi-elual, 
TocHiini  vavilygive  place,  in  lurn,  to  thueliLip  attaeliment,  which  it  boa 
In  such  an  extent  superseded,  until  tlie  prufc«inn  hi'oomr*  awakraed  to 
ihe  neooa&lty  of  vuWiluting  good  work  for  fart  work — econnmical 
kigb-priced  wofk  for  exjMnaivo  low-priocd  work ;  until  the  mecltanidaa 
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80  &r  respects  himself  as  to  xaiae  his  Ub«r  more  tluia  the  coat  of  kU 
tnaCCriAls,  and  ceases  to  use  cerliiin  siiImIjuiccs  bccituw  they  are  cheap, 
mher  Uinn  others  because  tliey  arc  boctcr. 

K^xt  to  pivolin;;,  tbe  cWp  is  the  most  secure  of  all  metiiiMU  nf 
a t lac hin;; artificial  teeth  id  partial  cnsc&  But  it  is  Dot  uiiivL-raally  ajf 
plicable  fur  reasons  hereafter  stated.  Id  deciding  upoD  th«  proprrwtv 
of  usiii;;  ola^)x*,  the  remaining  teeth  must  be  carefully  esamiDni,  to 
di-tirrmiiii?  uhethrr,  Ui  shape,  |)ci»ilti>ii,  texture,  uud  nJatton  to  otbrr 
teeth  ntx)  to  tlw  projxMed  plalRi,  tlicre  arc  aoy  which  admit  of  Ixnng 
diuped.  If  there  nn  mcb  tovtli,  a  jicrfect  imprvsaion  of  tiien  b 
i)i-ct9»arr ;  thcii  gn>aU9t  accuntcv  in  Ruing  the  cliup;  ln»l]y,  a  DHWt 
exact  mljustment  of  this  tn  the  phito,  to  which  it  is  to  Iw  fiislctic<l  with 
great  cnrfi.  Scrupulous  observance  of  thcso  points,  in  coDUcctiou  irith 
a  properly  fitted  and  shaped  plate,  will  tak«  from  clasp  work  tho  &roe 
of  the  objections  urged  against  it 

In  the  selection  of  teeth  to  be  clasped,  the  points  for  coosidcmtlua 
are:  1.  Their  condition :  never  clasp  looM  teeth,  or  those  where  there 
is  much  alveolar  abeorptlou;  or,  if  possible  to  avoid  it,  iht>=e  which 
have  filed  surbces.  2.  Their  eliape :  avoid  all  conical  teeth,  liuch  u 
third  niubir«  and  couinn;  abto  teeth  con.tiderabty  larger  at  tlic  grind- 
ing Kiirfacc  than  at  the  gnm.  Tlie  proper  shape  for  clasping  is  the 
cylinder,  or  ri>uiidi.'il  pri^m ;  and  only  m  uiucb,  or  ntich  iwirl,  of  any 
tooth  xhoultl  bo  cliu>]>('d  as  has  this  «hapix  Htaicc  it  is  that  thick 
narrow  clasps  are  b<.tit,  because  few  teeth  liave  much  brcndth  of  cylin- 
drical shape.  3.  Their  position:  incisors,  canines,  and  third  molan 
must  l>e  rejocltd'  for  this  reason ;  and  second  molars  are  unfit,  if  die 
plate  bold*  inciair  teetli.  Tho  iucisora  and  cuspids  are,  of  all  the 
teeth,  least  raited  tor  tlie  attachment  of  a  clasp.  It  is  exueediDgly 
diflii'uli  to  apply  claspH  to  tfai^ito  teeth  in  such  a  manner  us  to  n'tain 
even  a  iiiu)j;le  tooth  with  »ufB<deat  ntubiHty  to  be  worn  with  any  dcgra) 
of  coRiforL  We  tvinemher  onoo  to  liave  sccu  a  case  in  which  a  ocntral 
incisor  (natural  tooth)  wwt  innertcd  and  ki^pt  in  pluco  by  a  gold  wire 
proJM-ting  from  each.->iiIftof  the  tooth  into  holes  drilled  into  tlie  adjoin- 
ing teeth.  A  stage  of  <lentul  progress  that  jwrmitted  such  a  procees, 
might  also  liavo  allowed  the  clasping  of  incisors ;  but  we  knovr  of  no 
possible  circumstauees  that  will  justify,  in  the  present  etate  of  dental 
art,  the  cla-:pingof  any  of  the  six  front  teeth.  Mo  lower  teetli  should  be 
clasped :  but  in  some  cases  a  stay  (half-clasp)  may  be  uaed.  Tliu  Itctt 
teeth,  in  respect  of  position,  are  the  accond  bicuspids;  next,  thu  finil 
nKJars;  thirdly,  the  first  tncuapid*;  and,  Iivitly,  the  wM-ood  midar«, 
TImk  <'ight  teeth  are  the  only  udm  that  should  ever  be  cUspcd ;  and, 
If  pomible,  tlic  choice  sliould  he  eonlinud  to  the  first  four.  4  Their 
relutioD  to  tbc  plate  and  to  the  otlier  tcdh.    Lei  tlw  clasped  tooth  be 
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u  ncflT  tho  ]lD^  of  oritiipm«o  n  i*  coniibu>Rt  irith  other  eonsideratioDB. 
For  IncUon  nlwio  vi>  nituut'l,  Tur  lbt«  reuon,  give  prefcraice  to  th« 
fl»t  over  lb«  H«<>n<l  bi<;UH{iii)i' :  iiiid,  in  case  of  tho  loss  of  the  t«a  oi 
twelve  Ri}t«ri<ir  iMtli,  w«  (il)»iil<l  use  ik>  cliup  on  the  rvraaiuiuj;  molar*. 
T«-ih  not  dcottyvxl  flhduKI  nvsver  be  eejtAtM^  from  otli«re,  nilb  irhich 
tlwjr  ATV  in  coDlAct,  for  thv  purpoM  of  ftmDg  a.  cla8|).  Il'  iiu  utb«r 
tooth  can  bo  fuaw),  n  tiny  (half-clasp)  tnaet  eolBce. 

ObBi-rrance  of  (he  condilioiu  abovo  enuinemted  restrict  ver^  much 
the  nngt  iif  cwKa  tlnit  a<hiiit  of  diutp».  In  (he  mutter  of  positioa 
ukI  frJAiion  to  (ho  phit«,  cireutmUncai  luaj-  compel  a  choioe  not  the 
mmt  fuvorablo  tu  kivcom  ;  hnt,  in  otltor  ropccti;,  it  is  far  better  to  dis- 
powe  with  clafp#  (hiin  1<>  apply  lh«n  m  u  to  incur  ri«k  of  failure  or 
injanr  to  f^ood  [«elh. 

He  liubility  of  the  tooth  to  domy,  around  which  a  daap  is  applied, 
it  a] wan  greatly  increased  bv  the  retuovalofaoy  portion  of  its  euuDwI. 
The  application  of  clasps  to  dbeaacd  or  luaw  teeth  always  ag|;<^ 
Talcs  the  morbid  conditinn  of  the  partjt,  aud  cau!tc«  the  subctitutc, 
wfaldi  they  Iceqi  in  plaen,  to  become  u  wurce  of  unnoyaace  to  the 
pNtionl.  Boiiid«a,  such  ttM-ch  can  ha  rcliiiunl  in  tho  mouth  ooly  for  a 
»hort  lime,  and  wlwo  ibcy  gi\i!  way,  tho  ariiticial  apjilianco  bi-comcs 
comparatively  or  ontlrtily  uit-lom ;  aiitl  «veii  iKforv  (heir  lom,  it  is  not 
held  firmly  in  it«  place.  Its  inelability  cx[in<c«  its  prcMtoov  to  tho 
obaer^'ation  of  the  most  earelcM  oWnrer,  and  tbi*  motion  i»  injurioiia 
to  all  thi!  te<-th  war  or  agairmt  irhich  the  fni-<v  foatbi.  In  tbci  lower 
jaw.  partnof  wita  aro  much  luMlW^iucJitly  calltsl  for  tbnii  in  the  iippor, 
and  when  tbcy  are,  tho  wt  of  daxp*  may  bo  'lifiMnifcd  with  nito- 
gnthcr.  A  citwp  can  Mldom  Iw  npplivd  «dvanlag«int»ly  to  a  lower 
molar.  Tho  lower  front  teeth  are  leiwt  Imbk-  to  decay  vf  nny  in  the 
■oath,  and  therefore  do  not  rc<[tiiro  roploeement.  except  in  fiill  eeta, 
unlcn  loot  by  a  blow  or  by  tlic  <I'»lructire  action  of  snlivtiry  cnlculus. 
A  partial  lower  fronl^pic-co  onlU  tiir  half-claopd  or  Rtays;  but  other 
joulnl  lov^pwcce  (repIatHnj;  bicuepids  and  molars)  fhotild  not  depend 
fur  Ihctr  stalulity  upon  any  remaining  bicu'pid  or  cu«pid. 
^fllie  injurious  elTects  liable  to  result  from  the  application  of  claajts 
th,  aelec1«d  accordini;  (o  the  rules  given,  could  not  in  any  way 
Ffiuunl^racted,  dental  sutelitntes  retained  in  tlie  mouth  by  this  meant 
imuld,  in  (he  majority  of  caaea,  be  prududire  of  more  injury  than 
nflt :  but  they  mny  be  in  gr«at  meosare  prerented.  They  ure  not 
hi|.  a*  many  have  erroneou.uly  supposed,  solely  by  the  mechanical 
utifin  of  the  cloapa  upon  the  teeth,  but  abo  by  the  chemical  action 
Hft:  [iitui  of  thv  m'lulh  anddecompoungparticlesof  food.    The 

Hit...  1.1  faun ra til y  prxwcnting  llicse  deleterious  eflbcts  is  twofold: 

to  pmvvat  tho  disulcal  Mtion,  the  removal  of  the  artifidal 
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teetb,  and  thorough  clctui»bg  of  them  •iii)  th«  natural  or-gum;  |fa» 
should  bu  iloni;  ttvvry  night  und  marniiig,  and  tiw  teeth  rubbful  with  k 
bnish  nod  wuxcd  Hum  >itk  tintjl  own-  piirlicic  of  cliimniy,  viliKie] 
ntnons  and  foruign  rnnttcr  is  removed.  The  inner  rarfacQ  of  the  clnsft 
Khould  be  freed  from  all  i[npijriti«8,  and  the  whole  piece  cleansed  with 
s  brush  and  water.  Secondly,  to  prevent  or  \amea  the  mechanical 
action,  the  clasp  should,  as  belbre  remarked,  fit  with  great  ac«uncj 
the  parU  of  the  tooth  protected  with  bard  euameJ ;  the  whole  piece 
^ould  have  such  cloeenega  of  adaptation  as  to  prevent  motion  of  the 
elasp  upon  tlie  tooth.  We  have  elsewhere  apoke«  of  other  iujurioiu 
eonRHjueticoM  of  vlmyt  placed  too  near  the  guiaa  or  expooed  ueck*. 
Rapid  decay  nuil  breaking  off  uf  the  teeth,  inHammation  of  thv  gum», 
of  the  alveoIo-deiitAl  perirutU'^um,  destruction  of  the  alv<!i>li,  and  tnon-a- 
iiig  «r  tlw!  U«th,  are  among  th*  coninion  results  of  lh«  cliwping  of  lc«lh 
ati  it  i«  luo  otleii  practiited.  Consequences  such  na  these  have  Ivd  many 
to  an  umjualifM-f)  <:oi)dc:ntiati<in  of  this  method ;  jet,  a*  w  have  said, 
vrluin  Huitahlv  teeth  are  ^clei^ted  for  clit*]>iiig.  awl  thn  work  iit  properly 
execuU^I,  it  w  the  b(xl  und  lamt  durable  way  in  which  a  partial  piece 
CBn  be  secured. 

Shaping  and  Adjitiliny  Clasps.  —  The  gold  employed  for  cloija 
thould  Iw  abo4it  one-third  or  one-half  thicker  than  the  platc-and  ta 
wide  IW  the  cylindrical  portion  of  the  crowns  of  the  tet-th  to  be  fitted. 
Some  claupa  arc  bout  made  of  half-rooiKl  frire,  and  narrow ;  otlicn  may 
be  broader  and  thinner:  thick  narrow  daspe  are  more  univomlly 
applicable-  In  quality,  it  is  batter  that  claap  and  plate  be  the  same; 
except  when  the  plate  is  of  pure  coin.  In  t)ii«  caae,  add  copper  (but 
no  silver),  to  pve  elasticity.  Plalina,  oHen  uiwd  for  this  purpcM, 
imparts  too  much  britllen^ri,  after  the  piecn  ha«  been  worn  for  Bome 
time  8ome  may  fit  the  tooth  cliMe  to  the  gum ;  but  in  other 
the  Khajic  of  tiie  toolli,  absorjxion  of  the  alveolus,  or  morbid  eciuitii 
neat  of  the  neck,  forbid  tliin.  Enamel  surfaces  best  resist  the  vearli 
action  of  clasps ;  dentine,  «rx|)osed  by  the  lile  or  chtiel,  id  more  ItablS' 
to  abrasion  or  decay ;  cora«ntum  should  in  no  case  be  hmught  in  eon- 
tact  with  clasp  or  plate.  If  the  clasps  chafe  agaioat  lenaitivc  parts, 
inflammation  of  the  alveolo-deotal  membrane  may  he  ttet  up,  followed 
bjr  wasting  of  their  sockets,  and  ultimate  loas  of  the  Ircrth. 

With  the  plate  in  position  in  the  mouth,  a  wax  impression  uuty  lie 
taken :  the  plate,  adhering  to  it,  on  Wing  withdrawn,  will  have  a  <-or- 
rect  relation  to  the  teeth  which  are  to  he  claxpcd.  Others  adopt  the 
IcM  accurate  mtttliod  of  adjusting  (Ik  plate  to  the  original  pUstcr 
awdel.  But  at,  for  reasons  before  given,  it  is  advisable  to  out  off*  the 
teeth  from  the  model  used  in  moulding,  a  second  model  is  nooesMry, 
and  usually  for  this  purpose  a  second  imprewion.    Ktoreovw,  if  lli« 
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mtmlh  hu  niftrlci<*l  irrcgulftritiM,  or  ni^ie,  and  tlio  plate  coron  much 
•urfiki.-c,  it  rannot  tK>  fittol  ii|><iti  ii  [tlwter  model  n  n«  to  bold  the  Mine 
precise  retatioQ  to  Ui«  t«^lh  us  whvo  in  the  mouth. 

When  ftccumtclf  fitted,  thev  may  b«  At  once  Mld«T«d  on  the  model, 
or  may  \n>  atttu^hed  lo  the  plate  br  means  of  a  small  piece  of  wax  or 
cmieiK  com[M»ed  o(  ooo  part  wax  and  two  of  n»in ;  this  should  be 
Mltvitud,  and  applied  to  the  plate  and  to  ihc  iunor  side  of  each  olasp. 
The  plate  and  i:la.ip9  tlius  uuit«d  are  carefullj  removed  from  the  ploo- 
lar  model,  and  Utid  with  the  convex  aide  downward  on  a  ineee  of  paper. 
PIa«(*r  is  lliea  paaT«d  on  the  tip{>cr  aide  of  the  plate,  covering  it  and 
the  claspM  to  the  thicknuss  of  half  an  inch.  AlW  ihid  had  »et.  the 
piece  mnir  be  taken  from  tlie  paper,  placed  on  cfaorconl,  tlie  wax  being 
eoftrncrl  and  remoTcd,  and  prepared  for  soldenng. 

Tbia  in  llta  sirapleet  way  of  tittiag  claape  to  the  plale  and  preparing 
the  pie«e  for  soldering;  hut  when  the  closp-teelb  deviate  from  a  rerti* 
piMiltoii.  or  when  the  le«th  are  of  such  ii  shape  ihut  the  wax  im- 
■ioi)  'I'Hv  not  copy  them  aecurutely,  tliiti  m«tlioil  it,  in  cui^  cases, 
not  reliable.  The  cla-ijK  must  be  fittvd  to  the  tectli  In  the  mouth, 
imtMul  of  on  the  plaittor  model,  and  may  tlwn  be  ntUohcil  to  (he  plate 
as  juftt  diri-irteil.  Ofti^n  only  one  can  lie  atuuihod  at  u  time,  and  after 
this  has  been  soldered,  the  piece  U  riiplacrd  in  the  mouth,  and 
the  other  mode  fast  to  the  plate.  Thu  grenlert  caro  is  necessary  to 
preveot  altering  the  pusition  of  the  cloxp  in  taking  tlie  piece  from  tlie 
■Ih. 

be  following  Is  Dr.  Foglc'a  method  foreecuring  accurate  adaptation 
of  the  clasps.  They  are  6rst  fitted  to  the  plaster  model,  leaving  th« 
Md*  straight.  A  nnrrair  strip  of  plate,  about  fivc-eighlhii  of  an  inch 
ia  length,  id  um<I  as  a  temporary  fasteoiog,  one  end  of  which  in  ttol> 
dotvd  to  the  lingual  nurface  of  tlie  cLosp;  the  plate  and  dasp  arc  now 
both  placed  on  llie  model,  (mode  frora  impreesion  taken  while  the  plate 
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U  in  the  moutli,)  and  th«  oUwr  eod  fitted  and  soIder«d  to  the  ]Jtte, 
fonniDg  a  botI  of  semicircle  or  bovr.  Pi);.  374  represents  the  i^tute, 
eluspo,  and  tciD]>omnr  fasUiniogs  on  the  plsster  mode).  In  Fi^.  275, 
tbejr  are  eeen  sejianite  from  the  mode], 

Tlie  claapa  are  now  adjiuled  to  the  raodel :  however  nccumlply  tKU 
is  donL>,  it  will  be  found,  on  applyiof;  the  i>1a(e  lo  the  mouth,  tbat  ibcy 
mil  not  St  the  teeth  tJiere.  AIW  |>roperl]r  adjiwting  them,  the  tem- 
porary fiutenings  will  bo  found  sufivient  to  hold  the  claspe  in  thrir 
exact  pwitioo  while  tho  pi«oe  i»  being  ivmoTfd.  This  done,  it  may  be 
innMed  in  plMter,  plucod  on  charcoal,  and  the  otber  steps  Mnnect«d 
with  the  procew  of  permanent  wldcring  jjoi>e  through  with ;  detaoh- 
ing  tlM>  temporary  fiuteniugs  irhen  the  plaitlcr  hoi^  fixe«l  the  olaxpe  ia 
position. 

Dr.  Ouithman  adiniwK,  in  v«ry  difficult  ca«#  of  adjmttment,  as  where 
the  c!a»]>-tovth  arc  much  inclined,  and  wltprc  you  hare  to  fasten  to  sec- 
ond mo)ar»,  a  slight  moitificaliou  of  this  plan.  After  soldering  out 
end  of  tlie  atrip  to  the  ela.Hp,  and  having  beni  the  other  to  touch  the 
plate  when  on  the  model,  put  both  in  their  proper  place  in  tlie  tnontb; 
then,  with  a  iiharp-poinledinstrameut,  indicate  the  point  when-'lht-  ))nw 
touches  the  plate;  pinoe  tbcm  on  tlie  model  again;  adjust  the  end  nf  llic 
bow  to  tbc  point  marked ;  ootiRne  it  there,  and  solder  &aL  Dr.  CiiiA- 
man  consideri  Dr.  Foglc'*  method  of  adjufiting  clasps  na  valuable  that 
he  never  venture*  to  »et  elavpa  pennaneuily.  even  in  the  !iim|il»t  casp, 
u])ou  tlw  original  niuilvl.  with  llie  plotter  teeth  aa  tlie  only  guide  far 
position. 

Dr.  Lester  Noble's  method  ia  a»  follow*:  Place  the  plate  in  the 
mouth,  and  let  the  clasp  bind  upon  the  tonth  with  only  sulficient  firm- 
nees  to  keep  it  in  its  proper  place.  Then  mix  a  small  i[uantity  of  plno- 
ter  from  a  lot  which,  by  previous  (rial,  you  find  roqnires  fbur  or  fire 
minutea  to  «i^ ;  put  it  upon  a  pic«e  of  paper  or  sheet  lead  about  an  inch 
M|uan>,  and,  ju.nt  befun;  it  begins  to  harden,  introduce  it  into  the  luuulli 
upon  tlie  forefinger,  preming  it  into  gentle  contact  with  a  portion  of 
thi.^  philc  and  about  on<khu1f  of  the  eluap.  It  must  be  held  there  for 
thrc^-  or  four  miniiti'^  until  it  i.t  ^ufTioieutly  hard  to  break  with  «  aharp 
fracture ;  this  point  yoti  can  determine  by  examining  tiie  plaster  left 
in  your  bowl.  The  piaster  munt  then  be  withdrawn.  SumMimw  plaie, 
clasp,  and  plaster  will  be  brought  away  together;  or  ihi^  piaster  and 
clasp  together  leaving  the  plate;  or  the  plaster  will  separate.  lenvtn)t 
both  cla^p  and  pinte  in  the  mouth.  Should  tiic  plaster  by  any  acci- 
dent break,  it  can  readily  be  united  at  the  point  of  tlie  fracture,  with- 
out in  tlie  iea^  altering  its  shape— one  great  advantage  nvcr  wax.  If 
the  plib>ler  adheres  to  the  plate  on  withdrawal  fVom  the  mnuih,  it  mu^l 
then  l>e  careAiIly  detached,  the  plate  replaced,  and  the  same  procov 
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repeate<l  for  llie  waaoaA  cWp ;  or  poaaibly  ibe  unpraesioM  for  boUi 
c1m|w  cui  be  uken  iit  oaue. 

Sevan]  precaulimu  arc  neocmary.  If  the  clasp  bind  too  tifibtly 
kkiiiikI  ihe  toucli,  it*  andii  will,  arlicu  r«iiiove<),  spring  tc^tber ;  and 
Uitw  it  will  Dut  fixaclly  fill  lh«  oriftiDul  itaprMtioa  hukIg  in  tbe  plaster. 
If  ibu  pari  uf  tliv  cluHp  wliicli  yoii  dnii^n  to  oovi-r  wJUi  plaster  bo  so 
ngular  in  «hu[ra  lu  to  mnki-  iu  ailjtiiitincnl,  nhc«  otil  of  tbe  inouib, 
nocvrtain,  mnrk  it  witli  u  till^  or  hy  a  Miiutll  point  of  ooldcr;  tliia  will 
bu  ci>pii<d  ill  till'  pliiM<ir,  and  ri-iii'>v4!  nil  iloubi  a»  to  its  dcRniie  piMi* 
tioR.  If  ibt-  pliuiicr  bu  Axttnded  over  tcmv  i>*n  of  ihfi  cdgr  of  the 
plalc,  it  will,  ill  tliu  nbseDoa  of  nay  atarkt-d  irn-giiUriliu  of  »arrace. 
^voa  better  gu'niit  for  its  raoilnptatitiiu  Ltt»tly,  if  the  pla«lcr  cover 
loo  nuob  of  tbu  olaap-tooth,  it  will  bo  luurv  liablv  to  break  on  bviog 
wlllulmwii. 

Takti  now  tlio  <:Ini>j»,  place  th«in  catH  in  th«ir  tcparat«  iropreeaions 
la  thp  pieces  of  plii»t«r,  securing  tlieni  if  neoeHary  by  a  Kinall  piece  of 
BoAennl  was.  I'laoe  one  end  of  yuur  plate  in  its  corretipoiidin];  bed 
in  OIK'  of  ih«  plaster  ineoea.  If  proper  core  has  been  uii»l,  both  clasp 
and  plate  will  lit  into  ilw  pla>ler  with  iini:rniig  awumcy,  nml  of  coutiw 
hohl  tlio  pivciio  relation  as  whtu  in  the  month.  While  in  thi*  pcwiliou, 
coTvr  ilio  etnsp  and  tlH:  naiivr  »)>rt»rG  of  the  plate  with  fresh  piaster) 
or  plaster  aud  sand;  when  tliis  has  hardened,  remove  tbe  lirst  plaster, 
Juil  as  in  other  casus  you  would  remove  tbe  wax,  preparatory  to  eol- 
derbg. 

The  methods  of  Drs.  FokIs  and  Kohle  may  he  thought  too  tedious 
£>r  eases  where  tbe  shape  and  fiukitioDof  the  teeth  are  audi  Uiata  wax 
inpreMou  will  accurately  copy  tbem ;  but  in  the  great  majority  of 
euea  it  will  U  found  eeeential,  to  accurate  adju^iuieul,  to  reeorl  to  one 
IT  Dtlter  of  them. 

If  llie  clae)>  frtands  off  from  thi>  tooth  on  lU  coronal  edge,  lite  food 
fa  a]kt  to  iMck  into  the  wi.>dg4Mihn|>vii  »piu-u  mid  loosvn  it,  or  vvta 
rhaD)rc  itB  siiape;  if  on  tbe  cdgo  near  the  gum,  it  giv<«  lo<l<nnent  to 
ibe  liHid  and  mucous  socrclioiu>,  to  the  injurj-  of  the  tooth.  I>r.  Spidd- 
lag  rocomraends,  as  a  preventive  against  such  lodginvnt,  to  ueo  in  all 
nam  Uiirk  narrow  diL"]!*:  u*  attach 
tlwmby  twoormiinMii:iii<liLril»  iFig.  Fio.  STfl. 

376),  if  Ihe  clasp  u  long;  to  put  tiivm 
up  ou  long  teeth,  aiul  on  eliorl 
n,  tu  cut  away  the  plate.  In  litis 
ny  iniirt  nt'  the  neck  is  eX|)oaed  to 
the  rluniistng  action  of  tbe  u>iij;u& 

The  cloee  adaptauon  of  tbe  cttuji 
In  the  surlaoe  of  tiie  tootii  is  too 
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often  neglected.  It  b  commonlj*  doD«  witli  round  pliers,  malting  uinl 
ffuiu  lime  Ui  time  upon  the  tootb  of  the  oiodet.  This  Lt  au  unuertaLn 
method  in  any  esse,  and  in  many  utterly  wortbleea.  Prof.  Al»t«n 
advises  always  to  take  a  separate  plaster  impr«mi>D  of  tW  teeth  to 
be  claeped  :  lor  vliich  purpose  a  small  mp  of  wax,  lead,  or  tin  ftHl  is 
used,  oue-et;;litli  inch  larj^r  than  tlie  tootl).  Let  tlie  pluil^r  get  naitm 
hard ;  tlieo  elightly  open  tbe  ioipreesiou ;  withdraw  it,  and  oluae  up  Ibp 
fitaure.  Make  from  tlib  either  a  plaster  ur  a.fuMble-mtttal  toolb;  if 
tlw  former,  harden  it  with  soluble  glaM-  Witli  rt>untl  plien  and  a 
hunmcr,  elaspM  van  be  fitted  with  great  exatitiMM)  to  *uch  a  metallic 
Kratb.  Rxtreme  accuravy  of  fit  may  mart  cunly  bo  obtAini-d  «lien 
tbs  contour  of  tbe  t«utli  it  irrt-^ular,  by  tliu  fulloning  method :  bgmiab 
down  to  tlic  tooth  ii  Htnp  of  titv  thin  platina ;  tho^i  on  the  outride  nf 
tbis  strip  lay  piccis  of  gold  (of  tho  linctiiva  raiUible  fur  vluspitj,  wtib 
boras,  and  flow  them  with  the  blow-pipe. 

A  common  error  in  solderioF;  clatips  ia  to  make  their  onion  to  tfat 
fi&ien  too  wide.  Claapa  are  often  called  sprinjjcs,  but  il'  soldtnd 
lliruiiKb  nearly  their  whole  length,  they  become  rigid  Kiayn,  devoid  of 
elariicity.  Tbern  nhould  always  be  a  proportiou  bctwvK-^  theeiuof 
the  cln«p  aud  tlie  wiilth  of  its  nttuchmrnt ;  in  no  cam  should  it  exceed 
Uirofr«Xt€«Dtbs  of  an  inch,  and  one-ci|;hlh  inrh  is  ample  for  roiMt 
cases.  When  practicable,  the  two  arma  of  a  cla«p  should  be  of  equal 
kngtb ;  but  in  short  clasps  it  is  sometimes  preferable  to  throw  all  the 
eloalicity  into  a  single  arm.  A  »iiii^Ie  attaehroent  is  better  than  two, 
AS  it  gives  more  play  to  t)ie  arms  of  the  dasp  in  the  slight  unatruid. 
able  motions  of  the  plate.  Again,  in  fibaping  tlw  ]>late,  cut  it  wvll  off 
from  the  tooth,  allowing  a  ta|>criug  ton^'ue  to  exUnil  up  to  the  clasp, 
li>r  iu  altacbmt-nt.  In  clavfi-pieouo  ami  In  nil  partial  picctis,  rvmember 
that  tliv  pinto  should  come  in  contact  with  touth  it  approaches,  or  else 
stand  as  far  off  as  the  case  will  permit ;  the  narrow  bond  of  gam,ao 
often  ted  between  plate  and  teeth,  is  liable  to  irritation  by  oompreedon 
lictwc^n  the  two;  this  is  productive  of  more  annoyance  and  injury 
than  the  direct  contact  of  the  plate  against  the  tootb. 

Tiututl  Ctiups  or  Slayt,  —  These  differ  !Vom  dasps  in  the  abMnee  of 
elastic  arms  grasping  the  tooth.  Taking  a  short,  rounded  prism  (tri- 
angular in  caseofbicuapida,  in  molars. <|nadrHngular)a.-<  the  "type"  of 
a  clasped  tooth,  the  clasp  projier  muM  group  a  side  and  two  anglns  or 
two  sides  and  three  angles.  If  it  li«  agaiusit  two  sides  and  one  angle, 
or  if  two  oj)posite  sides  are  so  incliodd  (in  the  line  of  tlio  <rlu«p)  that 
U  will  not  lake  hold,  then  it  becomctt  luemly  a  xtaj. 

Stays  demand  for  serviceable  action  a  poini  d'appvi ;  hence  they 
must  bo  in  pairs—  lying  either  against  tho  two  teeth  bounding  an  in- 
ttrdcntal  spovo,  or  ogaiuil  t«etli  ou  oppositv  sides  of  the  mouth.    They 
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liav«  great  vilao  in  all  pariiai  ciuee  where  itiere  arc  no  uolatal  tcctit 
EBitalilc  for  clasps.  Tbeir  fiinciion  k  to  jtire  stability  to  the  plate  by 
|>n*<r>;Hling  latonil  luoliou.  When  ibt- btcuB|iii]8flrinularalmvciiiclioMl 
ur  liulging  ianer  surfaoes,  the  Mays  hold  the  piece  aUcr  tliu  inunii«r 
of  a  dup;  th«  elastic  force  beiti>[  j([iveu  by  the  pluti^  ThiH  re«ilt 
tmn  utily  bo  obtained,  however,  by  n  very  carefully  taken  pliintvr  ini> 
pKSfilun  wild)  a  viili;aiiite  plate  ia  made;  or,  in  vaav  of  gi>Iil  platn,  by 
gKting  the  exact  relation  of  the  parts  by  Ur.  NobleV  nicthoi).  It  is 
■  misuUce  to  attempt  forvible  retention  of  a  plate  by  the  InicTal  thniM 
nfstnya:  any  stirh  preeaure  csusea  Ibe  teeth  to  yield,  amJtlicn  tlw  stays 
can  only  act  an  in  the  cases  first  ^iven. 

It  will  be  nbwrred  that,  when  the  stay  on  Mcb  itidc  i»  ctouble,  a»  in 
Fi^.  277,   it  uol  only  pruveuta 
kt^ral   niolioii,  hiit  ih<!   puiiiLi  *"'*■  *^'* 

between  iJie  teeth  prerent  back- 
ward iiwt  ion.  Tito  stability  {[iv en 
in  tbU  mauoer  by  >lay>,  taken 
with  an  vxaci  atlapuiion  of  lh« 
plnu-,  in  far  more  tniittworlliy 
ttiau  that  given  by  any  form  of 
Tuutim  cavity. 

In  ponneclion  with  claspe,  we  shall  briefly  notice  tiro  metJioda  occa- 
■ionally  practbed  for  the  retention  of  plat«s.  Finit,  by  the  prewure 
of  wivul  as;ain»t  the  tooth.  Tim  method  was  foniierly  much  ii)>h), 
u'hini  human  cir  ivory  leeth  wore  )iet  on  l>oiic.  8tiiyii  wcri;  <uirToi]  in 
lune  («ni  Pig.  277);  <)r  luutalliu  Ktay»,  or  cla*|»,  were  riTi;t«<],  or 
gmovM  and  cavitlffl  were  cut,  hotdinj;  itlips  of  Rome  banl  wood  which 
pKwnd  iigninft  tlx!  teeth.  This  mcthctd  wm  aj)plied  hy  Or.  8tokcs  to 
metallic  ptatM — Ki>1d(-nng  gold  tubes  to  the  plate  iMiar  the  teeth,  so 
tliat  tlie  end  of  the  inserted  wooden  pivot,  slightly  projecting,  pre«ed 
oa  each  aide  of  the  tooth  eolected. 

Becondly,  hy  drilling  into  one  or  two  sound  roots  of  incitors,  canines, 
or  l>it-ii^pi<lri.  a  i\wn  canal,  and  linin;;  it  with  a  ffold  tube.  Corrtt-pond- 
ing  pins,  feoldered  to  the  plate,  keepit  in  place  much  as  stays  do;  tf  tlie 
mola  permit  deep  caiiaU,  tbey  may  retain  it  with  coiisidernble  force. 
8uch  a  pin  maybe  UHi:d  in  combination  with  ncla»p  or  siny.  Directions 
givrn  in  chapter  on  pivot  te«th  ea.iily  explain  how  to  pn-punr  and 
attach  euch  pins.  In  some  casiis  it  may  Im  dcHirable  to  n*e  sucli  a  pin 
in  place  of  clasp  or  slay ;  but  the  ]>lnte  ninst  cover  enough  mucous 
surface  to  g^ve  stability.  We  ((ucMton  the  propriety  of  subjecting  the 
root»  of  two  incisors  to  the  strain  of  Jive  or  six  ttcth  on  a  plate  of 
this  kind. 

Sin  ontf  OutfiM  i^orm  0/ •Sjnsoiaj  CtxMI;— It  is  iR)|)oanble  to  cnumcrato 
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ftU  varMtieB  of  cliup-ptoeai,  nor  couH  w«  ddiocKte  under  eaeh  nnttj 
Bay  oDo  form  m  ulMoluUly  bcM  fur  lUl  iu  nib-T&rieties.  Tlw  non 
philoAophicsl  coiirte  is  to  fimi,  if  powiblo.  whuc  pnociplva.  inecbaDiei) 
nnd  phyMoIogioiil,  dctenDin*  tlie  bmt  form  in  any  coae,  and  to  iUnt- 
traitc.  bj  a  few  vxmnpla,  Ui«  «|^icMiioa  of  thcM  prinaplea. 

Upper  fneuor§, — The  pInK  BitM  not  corer  the  IVont  of  th«  nlvmlot, 
■0  lUiil,  (>i>  friKit  or  nidv  views  of  lh«  mouth,  its  piceence  aa  be  de- 
tietvd.  Tbiii  mil!  applii*  nlio  to  ciuiiiuw  and  ftoiil  vdgttt  of  biciupidi 
The  mod«l  Bt  tlicM  {>oint«i  vhooild  bo  svnipcd  w>  tliat  thu  ootTe«poadio( 
di*  »hKll  give  « tluipc  whicb  will  rink  into  tbu  gum.  The  pUtc  mwt 
Also  Iw  filed  to  »  thill  t-dgc  bofora  grinding  th«  tootb.  With  ibiw 
procniiltonx,  a  tootli  or  block  laaj:  linre  thr  support  of  tbc  plalL-  nodn 
^ic  t-i.'t)tn?  of  ite  bnic.  Otbcrwioc,  it  bccouics  nocctsury  to  c^t  lb* 
plato  along  tho  lioe  of  the  biLckings ;  oud  thia  u,  in  some  csmv,  tbi 
beet  pliiD.  Incisor  Iccll),  if  firmly  bedded  in  the  gnm.  may  truil  fa 
Mabilily  to  tlicir  hold  in  the  itaDduds,  provided  they  bkve  beta.pc» 
perly  fitted  and  soldered. 

Tlin  aim  uiid  ehnpo  of  plate  between  U^ih  and  clasps  will  iepai 
upon  the  nuDibcr  of  ineisore,  pn<ition  of  cloape,  presence  or  abwimrf 
other  teeth,  and  upon  peculiar!  lies  of  the  motitb  or  of  tbc  paltest.  For 
the  application  of  the  principles  already  given,  to  these  several  eocidh 
Uons,  we  shall  select  a  tew  particular  coms. 

Ohc  Iitcitor. — A  central  or  lateral  may  be  cla»ped  to  a  fitaC  nwlai 

on  the  some  aid*  by  a  plat«  duped. 
aa  in  Fig.  278,  fitting  dufdy  againil 
the  intcrveuiug  teclh,  or  by  a  plaWv 
an  in  V'tg.  279.  When  thrcf  or  non 
natural  tevlh  iutervcno  beCKcta  tW 
cln^p  and  artificial  teeth,  thn  latttf 
rorin  18  pTcferable,  bocnuse  there  n 
no  posubiliiy  of  irritating  the  lerth 
by  tlie  plate  or  hy  mun>u*  d«poMtik 
It  will  be  noticed  that  tbv  curve  of 
the  plate  b  op[>oeit«  thai  nf  the  •!« 
tnl  arch,  tliwi  giving  pnixiiuily  in 
teeth  only  where  it  ii  uiinvoi<bihle.  A  lati'ml  inoi«or,  cuB)iiil,  or  birns- 
pid  may  be  applied  in  the  same  way;  and  if  the  second  blcwpid  or 
fini  molar  is  unfit,  from  iIa  ahnpe  or  frotii  decay,  to  Iw  clvpnl.  tlw 
plat^  may  bo  extended  to  the  mcoud  molar,  or  it  may  be  even  carried 
acni>«  tin:  moiiili,  and  cln^ipoil  to  a  plnic  on  the ftp|NrtiU' side;  hut  thisie 
Dio<lili(-iitiuii.t  aro  fiiggeated  only  In  caM«  of  uectMUty.  Such  ptatM 
may  Iw  nimiu  Vitry  nurnin',  if  strength  U  given  hy  incrrnM^l  thicknoM;  _ 
but  loo  niuTOW  plutM  uni  open  to  th«  ol>)ectioD  of  aUowing  tlM 
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fttUolicI  tooth  to  bed  itaeir  too  clc«p)y  UD'tcr  ifao  pfcdsuro  of  muticn- 

liun.     When  the  turm  in  Fi;;.  '2~S  is  iwioptctl,  it  is  usual  to  direct 

lolcloring  a  vire  or  band  aloiiK  tiic  ri«tu«nc<l  edge, 

to  givti  ttrenf^h.    A  tnucli  belter  plao  U  to  gain 

nn»igtlt  by  Ibicknees  of  plat«,  and  to  cliamfer  ibo 

|>laiv  iiloag  this  edg«.    'JIm  tbiu  edge  protects  the 

^tn  r-iiially  well,  does  oot  wear  the  teeth  more 

llnu  tJie  thick  one,  and  had  the  decided  adrui- 

taga  of  giving  uo  apace  Sot  ladgm«Dt  nf  food. 
TbM  plate  wilt  permit  attachnieni  of  clasp  to  the 

IDdlar  or  to  cithur  <if  thu  bii:iii-}>iilis  atrcordinglj  bs 

WW  or  other  of  thiM  RUiy  Iw   bi»t  for  dMping. 

J)n;iiiit>ti   ill  tliis  case  is  busivl  on  principle*  whirh  nppljr  to  maiij 

Mhor  ciun.  S«ip(KMiig  tbo  three  tC4.-<lh  well  eliaped  and  sound, 
■^bmolar  iti  flrmly  imptniitnl  hr  it«  trifid  root,  and  iwrniite  coin- 
|PB>  rneirclitig  vrtlb  thu  clnsp;  hut  it  is  farther   from  tho  incisor; 

h«»c«  then  is  nor«  simiii  upon  loolb  and  clasp.     With  the  clasp  to 

the  K<eon(l  bicuspid,  the  plaio  having  tlie  Mine  leof^th  as  bolore,  we 

liavv  the  beet  possible  appliranoa  of  its  retentive  p<iwer;  it  cannot, 

]ww«ver,  ixu*  urotind  the  oimide  or  front  angle  of  cither  bicuspid, 
|M|Mfqiiently  tlie  clasp  does  Dol  have  so  firm  a  hold  on  the  tooth.  Tho 
^^e  remarks  apply  with  even  more  forev  lo  the  first  bicuspid.     There 

wHt  QMially  ho  some  mo<liiying  circiimstaooes  to  deternunc,  in  this 

clan  of  coses,  choice  of  tho  clasp-tooth. 

IVtwt  or  J-'uur  Ineuan. — Two  incisors  oui;  be  attached  to  a  plate 

(hafied  8s  for  one  (Fig.  27B\  with 

tho  aclditiim  ofn  twcund  clanp,  when 

tb«  liKlh   ponniL    But  much  tiie 

bMt  prm-tiee  is  to  select  tJic  second 

tooth  ou  the  opposite  side.     Fig.  2t)0 

gives  Ibc  form  when  it  is  deeideil  to 

mn  thv  pbUc  up  to  the  iutttn-tnung 

teeth.     Fig.  281   represents  the  »c- 

cuciil  funn,  better  stilted  than  the 

Itnt    III    e<-rtaiii   utav*  <if    Inu   tn* 

ebon.      With    tixir    incisors    and 

r!iu|»  (in  s<-i:u(iil  hinisjiiiK  the  flret 

liuna  IN  he«t,  lK'i:ause  only  two  teetb  lie  Iietween  llie  incisor*  and  clasp; 
it  ts  better  to  carry  the  plate  up  to  the  t<HHh  than  to  cX]K)se  so 
a  portion  of  gum.    Fur  four  te«th,  the  plal«  should  be  rather 

wider  than  for  two. 
In  lhi««  cases  a  el'isfly-fitlinc  plate  aMists  so  mui-h  in  its  owo  releii- 
ibM  biuuspid  stays  will  uAeu  suSioo  to  rctaio  them,  or  a  clasp  oa 
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fio.  281. 


rut.  282. 


one  .ii<ie  and  a  stay  od  the  other.     When  the  ailhtwifm  of  lli«  plate  to 
tlie  gum  is  thua  pttitlj'  relied  upon,  it  id  not  Dcvvmaiy  to  make  thu 

plat«  Tor  fiiar  Indmn    larpr 
than  in  Fig.  280. 

Whtn  tlic  patient  is  very  m- 
tolerant  of  iJm)  pRsenra  of  much 
metal  in  the  tnoutli,  t«o  leoth 
rT  -^1  ,     ,^'  ^^^^^^kMt  '"'^y  tonii'iiniM  1x!  M-cun-ly  In- 

serted, aa  BiiKg<»l«^  liy  Vit.  May- 
narJ,  iijMn  a  T-shajied  jiluUi — 
the  croKi- piece,  oiw  fourth  to 
thrfc-«ighlh»  of  an  inch  wide,  Gtlint;  the  arch  from  binxpid  U>  bico*- 
pid;  the  wlip  to  whioh  lliv  tooth  is  uttac-hod  being  toldcivd  to  th« 
cratre,  and  alvo  fitting  thv  arch.  Sucb  «  piece,  well  n)ad«,  irill  raul 
conHideniblo  traction  upon  the  Incisor.  Owiof;  to  tbe  peculiarity  of 
ib)  shape,  ihv  att«'itipt  to  draw  down  the  tooth  Hpringi  the  inuuveise 
slip  of  metal,  and  cauMS  it  to  kind  upon  the  bicuspids. 

When  the  four  lodson  sad  ibe  cuspids  are  to  Im  replaced,  the  oon- 

Btruclioii  of  tb«  plate  (  Fik.  2S0)  n 
ojKin  prwiwiy  the  HUne  principle  M 
the  precx'iiiiig,  the  only  difRinuio* 
Ih  iiig  that  the  plate  should  he  rKlfaar 
larger.  When  iho  icetli  nti  iia«  side 
of  the  mouth  arc  I'm  much  decayed, 
•jr  are  incapable  of  affording  a  secar* 
'  'MiK-nl,  or  are  mimini;,  even  this 
I  II  If  of  Icelh  niny  Ix-  held  hy  on« 
clasp  on  one  ude  of  tiie  mnulh  and 
a  stay  on  the  oi)icr.  But  Uie  plate 
should  be  extMidnl  half  or  ilirv^ 
founbti  of  un  inch  hack  of  (he  tootli  to  which  it  w  clasped.  If  this 
precaution  iit  iH-gl<H.'t«d,  tlie  j>iece,  (ram  its  weight,  may  act  as  a  lever 
upoti  the  ItMitli,  and  loiwen  it  or  caase  periostilis.  It  sometimes  ha|>- 
penn  iliai  a  piece  mada  nrit;inally  with  cl»ip  on  both  sides  uf  the 
iituuth  \fa>»  the  benefit  of  oue  ohup  from  the  lose  of  tlie  tooth ;  and 
yet  the  patient  rclitimi  it  in  place  at  mill  as  before.  Tlie  pieoe  '\a  then, 
in  part,  reUiined  hy  the  fit  uf  the  plate  to  the  gum  ;  tVnm  which  ve 
leam  that  if  only  one  claitp  can  he  atlarhed  to  a  plate  witli  from  four 
to  six  teeth,  it  is  ndviwhle  to  cover  ralhpr  more  of  the  Mirfacr  nf  the 
mouth.  In  thif  c(>iid>inution  the  elibip  au<l  alay  give  ^leadincaa,  utd 
the  el»M-  fii  of  the  pUle  to  the  gum  givea  adlieaiun. 

Vpprr  BieurjniU.  —  One  or  biitli  IricuxptiiH  on  one  mAv  are  oftm  at- 
tached to  a  phtte  about  the  aiie  of  a  cent,  clasped  to  llie  bicuspid  or 


POBII    OP   OLABP-PIECES. 


619 


Pra.  268. 


nolnr  Iwhiiul.  Rut  sunli  pleoM  ore  tiot  of  tnuch  sprvioc  in  mn#ticalioa. 
It  is  iMttir  |>rariicu  tu  l«iv«  nicli  a  Bp&ce  nnfillM),  tluin  vndauger  the 
duratiiliiv  af  ■  good  Uvtth  by  claajnug  iu  If  tkcre  U  »  bicuspid  «pam 
on  eltlwr  n<l«,  tlitt  )il«t«  «r<Nur«  the 
mouth.  Fif(.  283  refirt^enU  micIi  a 
plal«  cliupcd  to  the  firet  molur  nod 
ftiled,  M  U  very  caniDMnly  d«iiv, 
oloeeljr  iQ  tlifl  incuore.  But  in  tJiia 
■ad  «1!  other  oasce  where  th«  four  ut 
fix  front  Ipclh  rciuain,  it  is  dcviilcdly 
lMiU4'r  li>  IcaVi-  x«  large  n  #puco  bctwo^R 
the  pUttt  uid  tiM!  twih  M  |x)Nul)le. 
Tliv  Plntii^th  of  Umi  plnlc  is  pmcrvod 
hy  ifiviii);  1m«  curve  to  the  bnck  edf^e, 
or  by  duiililiii);  tlie  plate  iu  tb«  luiildle. 
The  dcH^u  of  tliia  form  is  not  merely  to  ket.'p  the  plate  from  the  front 
teeili,  but  to  leave  uuoovered  the  part  of  Ihe  moutli  immediately  behind 
ibe  iuciHorv.  Two  important  point*  are  (joined  by  tbia.  The  ec-use  of 
iMlv  is  more  impnired  fay  covering  thi«  part  of  the  palatine  surface 
tliw)  any  otlier — not  bec*iue  fibres  of  tlie  gustatory  ner\*o  havo  any 
■pcL'ial  distribution  here,  but  because  of  lli«  uuivi'r«al  habit  of  preaa- 
jujg  the  tip  of  the  toujjue  here,  in  ihu  uc-t  of  tnMtiiig;  aud  pruature 

liiidi  tlie  natural  niumus  surface  d«vclnp:t   thli  wcum  luo^t  fully. 

Mildly,  tJie  articulation  of  (Im!  d«iitul  Icltura  (thu  inuiea  T,  D,  Th, 
the  na^l  H  and  the  liquid  L)  id  thickened  by  a  plute  c-overiu);  this 
Such  eoveriug  b  in  luauy  pliiiesi  noctwury ;  but  it  is  well  to 

aid  ii,  for  th«  above  aaMgii«d  ruasotin,  whrucwr  |iu~uble. 

Whnit  iliu  loa*  of  bicunpidit  a  accuinjtanicd  by  llinl  of  the  ax  front 
IMth,  and  iho  finit  moliii^  dune  re* 

Biain,  a  gowi  form  of  plalo  Is  shoirn  ^'*''  *^ 

III  Pig.  '21H.  Th*  bnrkirard  ext«D- 
Am  of  th«  plat<^  ourring  imrtly 
m-rr  tlic  ulvi-otua,  b  de«ign«d  to 
]ir<FVtint  the  weight  of  tlie  pie<-e 
from  neiing  injuriously  on  the  mo- 
Inn,  and  to  lu^isl  tlteir  retentive 
power.  If  the  m-rand  molars  are 
■lao  in  till)  mouth,  Iho  extended 
plate  must  bo  diAervotly  shaj>ed.* 


*  Th*  f*Ml«on«4  tkttM  of  ihii  uiil  linilftr  mU  h  i1«BiKn<<l  to  mark  th*  niimtier 
t»4  imiiiiMi  at  ih*  (riillvial  i*a(h  The  foriDii  uftli*  lonili  ara  anlUod,  ai  haTing 
Mllilnfi  lo  do  with  ilic  ni^aot  of  iliia  chapler.  Tlie  pUlM  ea  tha  moJola  are 
laketi  rmn  Ha  tBlualilo  noik  *t  f  rot.  UMl>ardMn. 
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If  tbe  molan  are  mtll  tihuitn)  und  finn,  tlio  pluUt  may  be  Darmver 
thau  here  reftrBMntci],  Itciiig  camful  to  inaku  it  thicker  also.  Bui  If 
ibe  prcwuce  of  ndjat'vat  iiiulim  ]>n:vi.iitj<  tbo  u»o  of  complete  clad(a.  or 
if  tbcir  fbrm  ri-iii)cr»  ntavn  tiuctwuir}-  iiisK^il  of  cljups,  t^e  plate  mny 
be  rutla'r  widvr.  Beiun-ful,  bDWuvvr,  Dot  to  cover  titv  hard  fluur  of 
the  paliite,  or  to  atlcnipt  giving,  by  n  i^rcw-band  at  the  bnL'k  uf  tba 
]ilate.  tin-  HttfliMM*!  wbioh  U  lus-t  giiiiioil  by  thirkuesa  of  metal. 

Plates  of  this  cliuu  nrc  ki'i>l  in  {iluv  a«  niiicti  bf  the  adhtuion  uf  von- 
ta<:t  with  th«  gum  oi  by  the  c)a»[w.  In  many  cases  the  fumi  of  adlie- 
iii>D  U  tuch,  Ihiit  lix  latent]  «upport  of  etays  is  quite  iw  rifvrdtal  u 
cliup^  Ucncc,  at^or  a  clacp-ptcpo  of  this  kind  haa  been  woni  lor  same 
time  itud  become  perfectly  aet  to  Um>  mouth,  it  may  b«  adrisabl«  to 
ahortcn  thu  cUupi  into  srtay^ ;  iiidiird,  it  in  betli^  practice,  in  all  cbmbi, 
to  aQlici[ia(«  this  ultiniute  lit  of  thvsw  [)lat<«,  und  make  stays  at  firct 
invlMut  of  claEpe.  This  applies  with  still  more  force  to  ibe  loes  of 
twelve  teeth,  tbe  second  molars  reoiainiuK.  which  should  in  uo  case  be 
chuped;  stays  may  rery  property  be  uscti  to  prevent  lateral  or  backward 
motion  of  the  plate.  Tlie  presence  nf  tlieae  seeoud  molan.  bv  );ivin|; 
lateral  »f«nd!neM  to  the  plate,  prevvnlaall  nccemity  lor  cov^rini^  the 
hard  patutft,  and  mnkw  a  vacuum  cavity  whntly  uucallnd  for.  A  soli- 
tary molar  Nhould  never  he  clumped,  nor  should  it  be  allowed  to  remaia 
in  the  mouth. 

Altemale  Spaee*.  —  It  remains  to  consider  the  Ibrnu  of  platen  fiir 
vacancies  alteraatioR  with  natural  teeth.  The  forms  girea  for  four 
incisors  will  answer  for  all  alteruatinj;  vaeanci«e  anterior  (o  the  second 
bieuNpitls,  remembering  to  make  tlie  plate  wider  iu  proportion  to  tba 
numlM-r  of  leetlt,  aiwl  (bicker  in  proportion  as  it  is  made  narrow;  aim, 
that  u  first  1>ic»fq>id  may,  in  many  of  thtsa  gmm.  be  elasped  with  better 
«fiect  tlian  a  second,  or  than  the  fir»t  motar.    Fig.  26&  ts  a  good  (ypa  for 

FtG.  a».  FN.  Ma. 


auuM  where  tbe  vacancies  include  tbe  bicuspids ;   notice  in  this  eat 
tbe  backward  cxlensioii  of  the  pla(«.     Where  lbs  luitural  teeth  are  to 
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groapt  nf  two,  it  m  b«l  to  carry  the  p]ftt«  cIum  up;  if  oa  mnny  u 
llirM'  iir  (bur  are  logotlier,  tii«  plate  laiy  bo  out  awaj.  upocially  if 
l)i«y  are  iRL-isore.  Fi^.  286  rvprttWDta  au  excqitional  cue,  in  whidi 
tiro  lutemls  and  two  lel\  liicuspidit  are  attuclivd,  by  clasping,  to  Hm 

|[bt  tint  birufipid  and  niolar.  Tim  l<:ft  mulara  nru  auppueod  to  bo 
e,  nr  SK-ku<a  imioh  nlxurbud,  or  fmm  wmm  other  cause  forbidding 
«Iii3|»  iir  ^ays.  In  thix  oiM;  thv  tindne  strain  on  the  clasp-teeth  irill 
ulliinalcly  vanan  (heir  hxw.  Whiiu-vor  an  uitaToiduble  slratu  of  this 
ktnt)  i*  ihruirn  upvu  n  timtti,  n  chup  niny  be  lued  in  pivfurcuci^  !<>  gqV' 
triag  tl»^  pnliilc,  jirovitk-d  the  patient  a  wutent,  for  the  tmVt:  of  th« 
firmiitH)  which  it  gives,  to  risk  the  lota  of  tho  tooth.  TiiMh  aru  mono 
firmly  r«Cained  by  cla^pa  than  by  atmotpliorio  prosuiv, and  thin,  witJi 
many  patieDts,  ouiweij;hs  all  ooniiiduratiunir  of  injury  to  the  other  iMth. 

rartial  pieces,  with  alti^rnatinj;  »{)&»=•,  do  not  itciiuirf  tliat  adhesion 
by  onatact  found  in  casea  where  tb<!  loet  toclh  lio  togother.  The  inter* 
nipt«<l  margin  betireen  the  uwih  no  nmilily  uilmitA  a!r  under  tin-  ]>lata^ 
un  tb«  «light<Kt  motion,  that  tin;  atnionplivnc  prasore  Is  impiTfectly 
■pplifd.  Hunc;  thi.iv  u  c-uiilinued  demand  for  tho  retcnttro  power  of 
the  clasps.  The  vncunm  cavity  does  not  correct  this  dilliculty,  or 
supply  the  place  of  clasps,  since,  lu  will  bo  explained  in  the  next 
•ertion,  the  racnum  aoU  on  soft  monibrane  and  luis  neccenrily  a  tem- 
porary force. 

Wbi;n  the  six  or  eiiflit  Axint  teeth  remain,  a  plate  holding  bicuspids 
ajul  motani  cannot  be  retaineil  by  clasps.  In  the  first  caae  tho  cuspids 
cwldnot  be  cintped,  nor  would  it  bo  pmper  eveo  to  carry  stays  a^aiiut 
tliciii.  In  the  latter  caae,  the  in)i]*hl  aod  leveraf^  of  the  piece  would 
bt loo  great  for  the  otight  clasp  that  a  6rsl  Uit:niipid  permiu;  bul  two 
Mays,  with  the  pi^ioLnpa^ngaflfartotlierruntof  Iha  l>it.'uitpidj»  tm  ih« 
eos|>ids  allow,  would  lend  to  prevent  tlie  slippi&({  of  the  plale  hack- 
wanl. 

/iOiivT  Partial  Piece*.  —  Thoeo  do  not  properly  come  under  iJie  head 
of  daxp  work.  In  replacing  one  or  more  incisors,  Iniit  by  accident  or 
talivary  ralcaliw,  half-claajM  may  be  applied  to  the  bicuspids.  For 
neh  eosn  the  best  style  of  work,  beyond  all  question,  is  a  vulcanite 
fbati,  made  on  a  model  fmm  a  plaMt-r  impreeuon.  Fitting  wiih  great 
■Ocurruiy  the  inner  surrnces  of  the  hictispiiU.  it  is  firmly  held  witlraiit 
lajury  to  tlw  r?tniuing  leMb.  Partial  pieoea  filling  bicuspid  and  molar 
vamncien  sliotdd  not  cliup  cnuplds  or  bicuspids ;  the  position  of  re- 
maining molars  seldom  pi-rmils  clna]dikg,  even  slays  caniiot  alnays  be 
■pplied. 

In  chaplcr  fonrlh.  on  prcp*ratory  treatment  of  the  mouth,  the  ques- 
tion  nf  extracting  molar  or  bicitapid  (eetli,  which  might  otherwise  be 
UMd  for  daspiog,  ta  oooadefod.    Tlic  ini|)ortance  uf  permanence  of 
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thd  vrork  outweigh*  mny  Icmporiirj  kilvnnUi^^  mniltiDg  from  cli^ag 
one  or  two  Huch  ti-c(h.  In  chtipli^  ihinl,  niid  in  th«  WMrtion  od  feten- 
tion  liy  clitspa,  nn  mnny  rvmnrltx  wliidi  it  in  unnecessary  to  repeal, 
but  whic})  nro  important  for  the  full  UDdcrEtAoding  of  the  tletwb  of 
coiMructioD  given  id  thia  eectioo. 

PLATES  BBTAtXED   BY  ATUOAPnERIC   PBEflflCRC. 

or  the  two  metliods  of  retaining  a  dental  apjiliann;,  nlrcwiy  con- 
Bidercd,  the  Brat,  hy  Bprings,  b  mit»it  only  ti>  eiitint  dtrntum;  the 
•ecoud,  by  cImjm,  is  adapted  only  lo  jiarrinl  n\**^  The  prindpl«  of 
retontion  now  to  be  con»i<l«n!d  U  applicable  to  IkkK:  wbcro  practicable, 
it  i»  the  niMMt  perfect  way  of  retaining  u  «ot  of  artificial  teeth.  If  tlia 
preMuri!  of  iho  atitio9<ph<!ro  could  be  removed  from  the  mucooa  side  of 
ft  pluU-,  iiltowiiig  iu  full  furec  to  be  exerted  upon  the  lingual  Eartace, 
thu  eninllcst  platm  would  adhere  with  n  force  of  four  poundii,  ibe 
largest,  forty.  But,  for  reasons  to  be  given,  plates  seldnin  have  oofr 
fourth  of  this  rcfi»tnnce  to  di^laoemcnL  There  are  two  metliodii  id 
present  use  for  eeeuriutc  the  ecirvice  of  ntmoflphoric  prennre.  One  it 
by  close  adaptation  of  the  plate ;  the  other,  by  cooslruction  of  a  cavity 
of  definite  form.  Both  act  by  the  more  nr  leu  perfect  vxclu«ion  of 
air  &om  between  the  plate  and  Uie  moutli.  The  fiiM  will  be  con- 
ndered  an  the  Adhesion  nf  (^intact;  the  second  a.H  the  power  of  the 
Vacuum  Cavity.  Before  describing  the  tqurBle  application  of  tbeoa 
to  dental  plattw,  a  few  remarks  arc  necseeary,  in  addition  to  nhat  has 
already  been  wtid  in  the  lof^t  section  of  th«  third  chapter,  Id  expcMitiun 
of  the  general  principles  of  atmoepheric  pressure. 

The  BurGices  of  two  piwes  of  highly  polished  gronnd-glasa,  if  pramed 
tOfiiellier,  will  adhere  firmly ;  so  much  so,  sometimee,  as  Ui  n^igt  every 
attein]>t  at  eeparatioD.  Surfaces  less  smooth  and  doae-graincd  will 
also  adhere  aith  grvat  tenacity,  if  their  pores  or  irregularities  an 
fillvd  by  wetUng  with  water.  If  both  surfaces  are  rigid,  tliey  may  bo 
made  to  oltde  upon  each  other,  Imt  wilt  nviint  a  forco  of  five  to  fifteen 
poundit  for  nvety  aquare  inch,  if  a]>plii.'>l  at  right  an^ea  li>  the  surface ; 
if  one  surfhce  u  soft  and  pliant,  it  hcooin<^  difficult  to  koop  it  in  vuo> 
tact  around  the  edgrs.  Tnielion  upon  the  ceiilrv,  as  in  the  case  of  a 
di«c  of  wet  leather  upon  a  ll»t  Dtono,  will  draw  in  the  edges,  and  cmtn 
a  vacuum  in  the  centre.  It  might  bo  EUppoeod  that  in  ibis  vacuum 
Rpaee  licif  the  power  that  raiitcs  the  stone;  whereas,  it  lewens  tka 
power  by  reducing  lhe  area  of  stone  in  contact  with  the  lealbcr, 
even  if  the  vacuum  i«  perfect.  Still,  if  the  entiro  circuiuftrenco  is  in 
contact,  no  air  cnlen>  the  cavity,  except  what  pa.<ises  through  the  porous 
leather,  and  for  a  time  the  lifting  power  of  the  d'tx  is  sufficient  to 
raise  the  stone.     If  traction  be  mode  upon  the  dtM  aaywIioTe  bat  in 
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Ui«  centre,  tho  flexible  e<lge  will  he  raised,  air  enten  1>«lRepn  the  mr- 
fac»,  &dO  couDl«rncM  that  procure  on  the  under  side  of  the  sluoe, 
whirh  wiu  the  lircing  force. 

Henoc,  Iwiweeii  two  aurfitces  adhering  by  fttmpl«  contACt,  oao  of 
which  b  soft  and  pliatit,  adhesion  ia  tiul  *a  jmn'uUiat  a»  where  both 
are  rijtiil,  beoauM  of  tiie  liability  to  wjiaratton  amuud  the  cilgen 
admitting  air  between  the  Rurfaoe^L  Applying  thiH  to  drntal  platc^ 
w«  may  ntvdentand  the.ir  liahility  to  become  detached  by  a  degree  of 
motion  which  vcparatm  tlirm  from  the  gum  at  nny  one  pmnt  around 
tbo  odgfb  We  team,  bIm,  that  so  long  as  aluwluto  contnct  is  nmin- 
talned,  m  have  the  nio«t  perfect  exclusiou  of  air  practicable ;  bcnce, 
DO  force  of  mlbcsion  in  a  limited  vacuum  cavity  (lite  perfect  exlious- 
tiun  af  which  is  irapaaaihle)i8  eompnralile  to  (he  adhenoD  of  the  entire 
sarbce  of  the  plate,  provided  this  ia  made  as  perfect  as  poanblfi  by 
■ecuntle  wurkmaaship,  auti  is  not  weakened  by  tlie  udmidsiou  of  air 
■round  tlie  cdgeo. 

If  wi>  exhaust  the  air  ftnm  tltc  hnrrel  of  a  key,  and  apply  the  lip,  it 
will  be  dmirn  in,  and  held  with  n  force  suffioieul  to  nip|)ort  the  weight 
of  the  key  for  mote  time.  Ttiin  simple  experiment  will  prove  on 
exntiiinntinii  very  inf[truetiv&  The  mucous  and  suHmucous  Us&ues  are 
prwwd  into  the  key,  bemuw  the  fiuids  ]>ervBdiiig  tbeae  parts,  beii^ 
■mler  prcMuro  in  e^'ery  other  direction,  tend  towanl  the  point  fVoni 
which  the  prtnure  is  wholly  or  psrtislly  removed.  The  extent  to 
wkii-h  the  lip  is  drnwn  into  the  key  will  depend  Upon  two  conditiona. 
/'inrf,  the  snlliu«s  and  mobility  of  thfl  tiauo;  Aeondlg,  the  Hhape  of 
tlM!  edge  of  tHe  oriSceL  If,  ia  addition  to  these  two  points,  we  iu^juirc, 
Utirdly,  why  tl>e  key,  alter  a  time,  drop.i  »lf,  we  shall  from  tbta  xiinple 
illuiitrution  lutve  fully  expliiined  the  rutiniude  of  the  vncunm  cavity, 
u  applivil  for  the  mtcDtioii  of  n  piece  of  dental  mvchiuiinm. 

Pint:  iliv  extent  to  which,  or  rapidity  with  which,  n  piirtiid  ^'acllum 
bceomw  filled  tip  hy  nny  yielding  tiiviic  with  which  it  is  brought  in 
eontoct  di'|Ki>d«  u]kin  the  mobility  of  ii«  »tructura  Wc  My,  (uirlia) 
vacuum,  hrcnuse  the  procom  of  mcchnnicat  exbaustion  ciui  never  pro- 
dace  B  perfect  vacuum.  If  the  water  which  jipvea  softneea  to  mucous 
tianea  was  perfectly  fVee  to  move,  the  cavity  would  he  ioHlaiitly  filled, 
howTver  deep.  Parts  u  mobile  as  the  tongue  and  lip*  yield  nuulily 
to  this  fluid  pressure;  but  the  miieoui  nienibmne  of  the  alveolar  ridgo 
am)  pnlute  liriDg  more  or  Igm  \Uv\  down  to  the  tmnc,  filU  llic  cavity 
nwro  fliuwty ;  if  ti)o  deep,  it  will  not  fill  it  at  all,  except  by  hyprr- 
irophy.  K^'verting  to  the  experiment  of  the  key:  if  violmit  sHctioo  b 
mule,  H  purple  «piit  in  Irfl  upon  thi;  lip  ;  the  mucous  tiscties  being  pre* 
ventral  by  ilidr  xtnictnre  from  filling  the  vacuum,  the  fluids  still  feel 
Uie  impulse  uf  aiinaaitlicric  prcwuru:  tbo  blood,  tlius  imi>elled  witlt  a 


ATUOSPHEJtrC   PBSSSUBi:. 


forco  irhich  the  thin  cspillarr  walb  nnnot  naisl,  b  extrarmlM),  ■» 
tmkcs  place  also  in  the  application  of  "  drf  cupa."  Hi-uco,  wbera  « 
deDUt-plftlc  cavity  h  eo  de«p  lliat  ibe  tkuus  ouiDut  fill  it;  if  tha 
degree  of  exhaiutiati  is  aocb  ns  still  to  draw  upi>a  the  iorfitoe,  Iko 
dwiKs  are  in  dan;^  of  Imiig  rupttiivd.  ^jtth  uwurcuof  irritatioa 
will,  in  mnuy  pc-reoiia,  dftrutnp  timrbiil  ai-ii<in,  aud  Bi)i>uld  fgrl>i>l  the 
use  of  dn'}i  CHviliw  in  any  ptatih 

SretHutly:  tliu  xliitiie  i>f  tliv  cilgu  mntUfics  tli«  nipiditT  with  which 
thftravity  lill«.  ir  the  edgn  of  a  cappin^glaa  is  roundvd,  the  skin 
glide*  iinitiT  it,  and  is  dniwn  from  ttie  adjoining  parta  into  tt>c  gU«; 
Init  if  tUf.  gI.T«t  is  (ground  ro  aa  to  prevent  n  sharp  •Agt  on  tho  iocidev 
lliif  bcfia  itself  Id  the  surface,  and  prcveats  so  much  of  the  si|jac«Dt 
skin  from  being  drawn  in.  It  rises  to  a  lum  hdglit  in  the  cup.  and  the 
ri^iuaiuing  force  of  the  vscuuni  a  Kpent  upon  the  capillary  resKls, 
which  are  ruptured.  llenc«,  we  tcarn  that  sharp^ged  cavities  fill 
less  rapidly,  hut  act  with  more  power  nixxi  tUu  Imum;  tlicy  are  coq- 
■eqaently  more  apt  to  csciM  di£«ase.  if  the  cavtty  haa  aufficieui  deptb 
to  allow  continued  action. 

Thirdly:  aft  to  the  cause  of  thft  final  dropping  offof  th«  key:  water, 
and  all  tlio  moist  tliaues  of  the  body,  contain  atmo^phenc  air,  wliii-h 
tliuy  yield  up  under  a  racuuu.  Hence,  a  muoousnieaibnuM.  altbuugh, 
ut  fin<t  drawn  »lr(mp:ly  into  a  cavity,  will  make  the  vacuum  lea*  com- 
plchi,  by  giving  out  the  air  cnntaiiicd  in  it*  tiwue  and  io  tJie  blooil, 
constantly  ciroulai.iug  through  it  Tbo  adhcttioD  of  a  vacuum,  tlum- 
fore,  over  mucou>^  mehtbrauM,  rcqnim  renewal  by  occasionul  midjoa: 
eince  Ibe  blood  is  constantly  circulating  through  the  surface,  and  aup- 
pites  air  to  the  cavity.  Mucous  membranes  have  also  the  property  of 
tJftorbSng  air ;  as  is  seen  in  the  lining  of  tho  bronchial  coUs  constantly, 
and  in  the  power  of  the  mucous  membrane  of  the  intestines  to  ab»urh 
the  gases  there  generated.  This  proiwrty  acts  au  iiajwrtant  part  in 
ahsorbing  small  quantities  of  air  unavoidably  caught  between  the 
plate  and  Ibe  mouth ;  thus  partly  explaining  the  wdl-known  fitct.  that 
platea  adhering  by  eiiuple  conlact  becorao  tighuw  after  being  wo 
awhile. 

Thus  the  double  action  of  mucous  membrane,  absorbing  minuw  pot^" 
tioiis  of  air  pressed  agaiiut  it,  and  giving  out  ltd  contained  air  to 
a  vacuum,  Csvom  the  rcicuiLlun  of  simple  contact,  whilst  it  act«  ugain«l 
thu  officacy  of  tho  vacuum.  In  eillier  case  it  prevents  the  full  tbroe 
of  prmure,  theoretically  poMihlc.  Ttie  praotlcod  inferenc*!  from  the 
IcOMn  of  the  key  ih,  that  the  Vacuum  Cavity  ati»  w<.dl  at  fiM.  sad 
may  bo  useful  for  the  lr.nipi>niry  ifurpuxi  of  rctaiuiiig  a  plalv,  until 
the  changes  of  whtub  the  moutb  is  capable  adapt  it  morv  perfectly  to 
the  plate;  but  for  pcrmauout  adhesion,  tlui  only  reliable  applicatioa 
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of  tbe  aUiMq)heric-pT«s9ure  [irinciple  i*  th«  Adhotloii  of  Contact, 
whii'li  is  fully  developeil  oulr  wbeii  Uie  c-uniact  at'  tlii;  plate  is  com- 
|tl«te.  A  vnniiim  cavil}-,  actiog  ao  -luch,  grailuully  ilruvn  ibe  gam  Into 
it,  anil  fiuallf  lilU  it  by  a  nKire  or  l«w  permaDeut  enlargement ;  when 
thuK  filled,  tbe  |>lst«  ia  n-buiiMl  tuAvty  by  thu  mlhtvioQ  of  ronliict. 
Wbeo  a  eaviiy,  tDtcDded  ti>  hoM  tip  a  [>ln(c,  Icuvw  no  promiooQce  or 
mark  in  the  motiifa,  it  uiimijttalcabt}-  pmve*  that  it  w  exerting  no  force; 
*D  far  fmta  aiding  in  th«  reicniioii  of  tlio  plate,  it  diminishes  tlie  force 
of  adbffiiou  b;  tli«  pretence  of  air,  nm]  hat  no  compensating  advan- 
tage, except  in  removing  pnii^iinf  fruu  a  bnrd  |inlste  neiDbrane. 
Tbere  arc,  however,  otlivr  and  \tfUvr  vnyt  of  u|)tainiiig  an  Mr«piice^ 
as  d»ew}i«re  explained,  Kilbout  tbe  prascnoo  of  a  caTity,  which  uarkt 
tbe  failuru  of  ita  original  pur{iaH!. 

ADDEMlOje  or  OOITACT. 

Full  plates,  wfaioh  are  designed  lo  adhere  by  force  of  contact,  diflor 
froct)  those  retained  by  spiral  nprin;;^,  in  tbui  the  former  are  largertluu 
the  latter,  eovering  more  of  the  palate,  su  o^t  to  give  a  larger  itarfaoi 
for  the  prv-wire  of  tlie  atmr»]>ltiTc.  l*bey  may  cover  the  whole  of  ihi 
outer  mirface  of  tbe  alvi-ohir  ridge,  and  u  eoDsideruhte  portion  of  the 
roof  of  tlie  moiicb;  but  should  not  goaa  far  tack,  nor  run  au  high  up, 
as  auaie  druii>t-i  are  in  ilie  habit  of  eicteudiug  tbcm.  if  allowed  to 
\  mnr  those  pnrfct  of  the  bone,  where  llie  cbeek-muacica  on  the  outaide 
of  the  ri<lgi',  or  tbti  iwlale-tnuHclw  ut  the  back  of  tbe  mouth,  are 
ittMrtv<),  liie  giimn  will  be  chafed  or  ulcerated,  ibe  putieut  nauseated, 
and  tbe  picee  Kodercd  niuttible  by  the  actiiui  of  the  museloL.  It  ia 
not  always  nvM»ary  to  employ  a  very  wide  plate  to  give  secure  reten< 
'  tioN,  for  a  oomgnrativGly  narrow  one 
will  often  adhere  with  very  great  te- 
nacity to  the  gums.  But  such  a 
plate  U  more  liable  to  be  bent,  and 
lose  itM  perfect  udapinlioo  to  the  parts, 
lluui  n  wide  one,  unless  ma<le  thicker 
In  pfrportion  as  it  ui  narrower.  As  it 
yHiviir  neitwnry  to  mnki;  an  tipper 
■  to  nnrmw  as  a  lon-cr  on^,  iberc 
can  be  no  difficulty  in  giving  tbe 
mpiUilc  Nireiigtli.  either  by  incn<a*- 
in|t  tbe  tbicknees  thmu^'lioiii,  or  by 
doubling  the  anterior  half. 

Tbe  diagnin)  (F5g.  287 )  wpresenls 
hsl(-*i-^ii"n  iiuilinvj  of  six  mixlifiriiliens  of  form  in  tb<  :i<<  i<  j  Ji<r  mar* 
I  of  tint  plat«,  wlmn:  it  is  ifopwcd  Uj  urercome  the  dilUcuttiw  luei- 
44 
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dent  to  a  hud  palatin«  mcmbraiif  hy  cutting  out  the  plwJm.  The  line 
P,  curriog  forward  fruni  n  little  beliiud  ihd  Ir'rminalion  of  tJie  fatp  nf 
the  ridge  (doited  line),  ia  llie  extreme  limit  or  bii;-  plittc  not  mmplt- 
vatcd  with  cleftpalaie.  Th«  nirvo  a  itr  a'  will  give  Kurlacc  Kiffiiaeot 
for  tlie  Twte»li<>n  of  mwt  |>latw,  except  in  smell  ureliea.  Thi»  form  b 
more  ngrcfdihle  totltc  jwlietil  tluiii  the  tintl,  tutd  U  Itxt  apt  tu  produco 
DtiUH-Ji ;  it  n-mi>Ti!s  tlni  gilatti  from  all  ovti^m  of  the  palate-inu«cl»,  and 
kegteiiit  tli<^  liahilitj  i<i  itt«loilgment,  otUm  caiivnl  by  the  forcible  actioa 
of  tbc  tongue  agniiirt  llic  IjwtIc  of  tlie  jialate,  in  certniji  cETorts  of  deglu- 
tition. The  curve  ft  or  6'  may  uflvn  bo  tuod  Bolely  to  avoid  uan«^ee- 
sary  covering  of  the  pnlnto.  Id  mouths  of  average  aize,  and  having 
moderate  and  rvgulnr  mnncm,  such  shape  will  prore  quite  as  firm  as 
one  following  the  line  P.  But  these  linea  are  loore  frequently  to  be  fol- 
lowed,  for  the  swne  rea»'>n  that  we  take  ibe  curve  e  or  e',  to  keep  the 
plate  olT  the  hard  ceutral  ridge.  When  tliia  ridge  b  narrow,  we  gii-e 
greatest  width  to  tiio  plate  by  following  the  currea  on  the  sido  R  of 
the  diagram ;  but  if  Uio  eurfoce  is  broad,  the  Bpara  mu«t  be  widened, 
as  tiu  the  eido  L ;  and  tlie  plate  made  thicker. 

Thid  method  of  relicviikg  the  ■.■ciilnil  bearing  of  plntcM  gives  Ihcni 
great  Kteadinees  on  ihc  ridge,  and  hax  an  adrnnti^  over  utitcr 
melhodo,  in  having  no  hnod  or  ridgi-  of  pinto  pmsing  along  the  lioe 
P — u  point  very  oflon  n«  Ivnnl  h«  any  other  part  of  the  palate.  It  is 
advMhle,  in  thoec  emtcs  where  a  vacuum  cavity  has  been  tried  with 
uDmti^farlory  rvstilttt,  to  cut  out  tlie  cavity  and  part  behind  it,  and 
thus  try  the  cftbcl  of  a  plate  following  curve  i  or  e. 

There  nro  other  mdhodR  of  taking  off  the  central  bearing  of  platfA 
When  the  ridge  is  soft,  a  wai:  impro«eion  does  thin  by  ooiopreasing  the 
gum.  Models  from  plotter  imprcasione  are  scraped  on  the  ridge  (br 
the  MOW  purpose;  but  thia  is  not  so  i^ood  a  plan,  as  it  is  difficult  lodu 
it  nnifhrmly.  A  much  better  expedient  is  to  br\iah  some  thin  planter 
over  tlie  central  part  of  the  model,  being  carefiil  to  mark  ihe  line  ot 
the  back  edge  of  lite  plate,  and  put  do  plaster  Uiere :  tliia  layer  mtut 
not  be  thicker  than  a  caid,  and  «)ioiild  have  no  abru]>t  edgo.  lu  deep 
archm,  the  shrinkage  t^  the  ainc-dic  aocomplivhis  the  fume  object ;  if 
the  model  is  carefully  scraped  along  the  back  edgo  of  the  plate,  tliia 
part  will  lit  clowly,  while  the  central  portions  will  stand  off;  this  a 
fur  better  than  the  attempt  to  adjust  the  edge  with  pliers. 

In  adapting  atmoepheric-preasure  plates,  the  form  and  fit  of  tbe 
alveolar  u«T:^n  must  be  coDflidered.  Cloee  adaptation  of  tlib  edge  is 
hr  no  means  so  euential  to  firm  retontiun  of  a  ftill  upper  piece  lu  in 
Ihe  pofterior  margin;  for  the  readuu  that,  in  matt  cams,  the  Imiw 
wueoii«  fotdit,  which  lie  agninft  the  plate,  prevent  the  aeoeM  of  air. 
But  cloeeneu  of  fit  is  very  desirable  fur  other  reasoiu :  tu  prevent 
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Utanl  motion;  to  itroid  unoocCMary  fuJoess;  to  prerent  irritatioQ 
of  [li«  M>ft  puis  bj*  projccling  edg»  of  metal  Tlie  rona  of  the  alre- 
olar  edge  is  aot  osseatial  to  adhceioD.  provided  it  rises  higb  enough  to 
^v«  8(«adiD«8s  to  tiie  plate.  j£etlMtic  coDBidusiiotu,  however,  often 
compel  us  to  run  the  platea  np  ae  bif;li  as  the  mta£cular  atlaobments 
viU  pennit;  either  for  the  support  of  an  arlitivial  gum  or  to  restore 
aonken  feuuree.  Id  both  jaws,  eepecially  the  lower,  llie  etforl  to  get 
(IvcjMvt  |KiH3ttiIe  edge  often  givea  inslabilitj,  hy  Buhjectitijf  the 
ItK^  to  ilic  action  of  tlie  facial  and  lingual  niuavleit.  In  any  vane  of 
doubt  make  tlie  plat«  too  ahallow  rather  than  too  deep ;  ujii^cially 
wbeD  ihti  odgo  iR  lunipd  ovnr,  whicli  make*  it  imponible  to  t«kti  off 
any  mtcew  without  vpuiling  the  platv. 

Full  lower  plntoi  are  held  hy  a<Ihtiston  of  contact;  but  in  thew 
the  weight  of  the  piecv  incn:a«4*  the  mlhraiou.  The  surface  is  eo  small 
tlial  every  part  of  such  plntra  should  lit  the  gum  with  accuracy.  The 
aintple  rule  for  tlic  fomi  of  lower  pUtos  is  to  extend  tlicm  as  far  ou  the 
inner  and  outer  edges  na  (he  muscular  attachments  will  permit.  Tlie 
oator  and  inner  edgea  areoften  rnuiKle<l  by  aolderiiig  a  gold  wire,  a(W 
dcti'nuiniii^  tlie  exact  outline.  Tliickiieoa  of  edge  b  al«o  given  by 
doubting  ttic-  plate  ueceasarj  for  iho  strength  of  narrow  plates.  Tho 
Mcoad  plat«  i>  to  bv  singed  prexitsely  as  the  Bnl ;  then,  after  partial 
trimming,  tho  two  pUttos  are  »waged  together  over  a  new  die.  One 
should  l>e  wtdLT  than  tho  otiter,  on  (be  outer  or  iuitur  «dgi-,  to  give  » 
pU«o  for  tlie  solder ;  tlio  borax-oream  shoald  be  free  from  gronulee, 
and  tb«  bluw.pipo  flame  directed  on  the  edge  oppo^itv  the  solder.  A 
alnplo  and  conwiii^tnt  clamp  for  binding  platea  together,  or  holding 
rims  whilst  U^iiigHoldcrud,  is  made  of  iron  (or  nickt'l)  wiro  (Fig.  288). 
a  The  firei  bond ;  b  the  lecond  bend  ;  e  a 
aide  view  of  th«  same;  d  side  view  of 
clamp,  open  nod  grasping  two  pieces  of 
plate.  The  curves  should  be  to  nilljustcd 
lltAt  the  points  of  contact  with  tho  plM«a 
will  be  ym  opposite,  dse  chimp  or  plates 
are  liable  Id  change  pneilion. 

Partial  iHeoes  may  also  be  rctaiiiol  hy 
doieni-as  <:^  adaptation ;  but  there  are  two 
elemtinia  of  LJMtaliiUt.v  which  usualty  vrill 
prevent  them  fnim  Imviiig  ihf  fwcuntr  of 
full  snU,  or  of  pnrliul  (-Iii»|>-|i)eca  —  latcml  movement  and  extent  of 
margin,  admitting  air  on  slightest  motion.  All  such  piccos  should,  if 
potiible,  have  two  atapi,  one  ««  iwrli  mdc  of  the  mouth,  to  preveut 
loUtsI  motion ;  tbuy  should  covt-r  iin  extent  of  surface  proporlioued 
to  thfc  numbor  of  teeth ;  ihv  edga  of  the  pinie  should  fit  with  great 
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accuronr.  Tf  tho  exact  DutliDO  of  liic  jiaUi  'a  dct«rt»in«d  on,  &  good 
pltui  i»,  to  puiot  tint  moi}*?)  witli  a  ctMt  of  thin  {>Ia.-<ti?r,  ki^^pitig  unc- 
vij;hth  ifteh  iiiA<lv  tlic  tunrgin.  un<l  tiijring  un  extra  onliiij;  over  ^-crj 
burO  plson ;  tliia  cauHO  iJic  cilgc  to  «ink  Kltgliily  into  tlic  gum ;  jct, 
if  can-fully  <lone,  it  will  not  (-hatig«  tba  gcnvra]  contour  of  the  nir- 
face.  PnrtiAl  plates,  holding  the  eight.  t«D,  or  twelve  aatrrior  teeth, 
if  lufiisted  by  ptays  against  the  rem^ing  molare,  nro  nearly  or  qaite 
as  firm  as  full  plate&.  Bm,  in  either  partial  or  full  pieces,  «rh«oeTCr 
the  pUte  has  to  he  cut  off,  for  netting  the  »ix  front  teeth  directly  on  tlie 
gum,  this  denlAtcd  margin  is  more  apt  to  admit  air  than  the  upturned 
rim,  which  has  the  folds  of  tlte  lip  lying  against  it.  Partial  lomr 
plates  are  unstable,  not  (Vom  any  admiKioD  of  air,  but  because  of  tbe 
amall  extent  of  surface,  uiadei|uate  to  the  pressure  of  mastication. 

THE  VACirCM  CAVITT. 

In  rnmn  nioutlic  tb«  boiift-ptate  of  a  full  upper  piece  adheres,  rnvm 
the  iM-giiiiiiug,  witb  great  finuiuaM.  When  ibe  gum  ■*  moderately  and 
regularly  oofl,  tho  palatine  arch  dee|>,  au<l  tlie  mouth  of  average  OMt, 
muit  of  Bilh^r«nc«,  «u  Irial  of  the  plate,  is  pooilive  evidence  of  defect 
ill  coiiittruction.  Rut  very  hnrd,  or  very  small,  or  vtrry  eballow  ueiitbt 
usually  nsiiuire  time  fur  ibc  (K-rfevt  ailaptaliun  of  iJio  bnt  made  platM. 
Dr.  Dniuelte  thu:«  explains  the  temporary  liiilurc  of  a  nmple  atraoe- 
pherie-prcMurc  plate  to  6t  firmly  when  first  inserted.  Wheu  tliv  plale 
is  applic<l  aud  au  effort  made  to  cxliaiirt  the  air,  the  gvma  ar«  drawn 
down  so  as  to  meet  it,  along  the  line  and  behind  the  edge  of  ibe  pbU^ 
thus  resisting  every  efibrt,  made  fVom  without,  to  villidnw  tho  air 
from  the  cenlral  part  of  Ibe  plate;  so  that  the  prewuro  of  the 
almosphere  is  eserted  upon  only  a  small  brcttdtb  of  ciirfeve,  along 
Its  edge,  where  Uie  adhesion  is  CRiuUintly  liable  to  he  disturbed  in 
maxtScation, 

With  the  view  of  obviating  this  dif&culty,  the  idea  of  constructh^ 
a  plate  with  a  cavity  suggested  itself  to  the  author  as  early  as  ISSS, 
and  was  iiiuiitioni.-fl  at  the  time  to  several  of  his  professional  brdbieB. 
The  coniitruclioii  of  the  chamber  (hen  devised  was  found  ol^e>ctiDiiahle, 
and  he  aliundoued  lis  urns ;  and  it  was  not  until  the  early  part  of  1848, 
when  he  hud  the  opportunity  of  soe^ug  a  cavity-plate  upon  a  plan 
contrived  by  Dr.  J.  A,  Cleavcland,  two  or  llire©  years  iireviouily,  that 
he  was  again  induced  to  construct  a  base-plate  of  this  kiud.  Dr. 
Dwindlo  nuidc  a  cavity-plate,  with  au  external  openiiig  and  valve  for 
exhausting  the  air,  in  the  vriuter  of  1M5;  and  in  tlie  summer  of  IIM7 
or  lt^4.  Dr.  Jabial  Pannly  exhibited  to  the  author  a  |^alc,  with  a 
umple  cavity  struck  into  it  by  swaging.  Some  muutlis  after,  he  bi^onl 
Ibr  the  first  time  of  a  cavity-plate  patented  by  &Ir.  Gilbert,  of  New 
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IUto).  The  CDvitr  now  genenillremplojed  is  formed  od  llie  mc<liiui 
line,  eUhoT  Ikr  )>ack  for  full  platen  CFig.  289),  or  iininciliAtdj-  lurhind 

iJhsnlvoalarridj^  for  woiie  psrtml  filate&  Dr.  Flagg  uilJ!*  twn  IdUtoI 
{li«  on  the  stupe  of  the  palate,  irilh  n  ricw  to  prmftnt  thn  pintf 

'  from  rocking,  Mtd  to  giv«  it  iocTMAed  etahililj.  Dr.  Li-vc-tt'a  lau-ral 
caTttiea  are  placed  dlreody  upon  the  ridg&  (Fig.  HSO.)  With  thli  brief 


Fia,  290. 


Pia.  290. 


bbtorjr  of  cuvit;r-plalM.  w«  shall  procved  to  giro  a  cooeito  descriptioa 
I  of  itie  mBiinuf  of  eoii»lniclii)g  thum.    Th«  following  it  tho  modo  of 
rnntitriirtitin  of  Dr.  Clen^cland'a  cavity-plate,  which,  for  reasons  given 
bnldw,  ia  now  wililoin  iwed. 

A  metnllic  die  and  cwunter-die  having  been  obtnincxl,  a  plate  is 
Bwatn-d,  curering  the  entire  alvoolar  border  and  extending  back  na  far 
aa  the  line  P  (Fig.  2S7).  Tliia  done,  it  is  plncvd  in  tho  nKHiih,  and 
if  fouiK)  lo  be  accurately  ndnptcd  to  the  purt«.  it  it  removed ;  a  half- 
roun*!  gold  wirr,  about  the  aim  of  a  common  kniiting-necdle,  is  then 
foldervd  to  the  lingual  Bide  of  the  plate,  enclouog  a  space  shaped 
nmewbu  aa  is  shown  iu  Fig.  29!),  van/ing  in  »he  and  form  with  the 
diArencee  to  shape  an<l  cite  of  (he  plate  and  alvi-nlur  ridjte.  The 
'  put  wilbin  the  wire  ia  next  cut  out  with  punch-furc^po,  or  «aw,  and 
the  plati'  [ilocod  on  the  mixlcl ;  n  pivce  of  wax,  alKitit  a  tenth  or 
tweinh  part  of  on  inch  in  thirkiicffl,  having  a  cirnimfercncc  one-fourth 
greater  llian  ihe  bole  in  the  plate,  i^  then  placed  over  tlic  opening, 
extending  a  short  distance  beyond  the  vire  on  evcr^'  .tide.  The  wax 
at  tbo  outride  is  bn>uj:h(  lo  a  thin  edge,  and  is  alMi  made  thinner  ia 
lite  centre  tlinn  where  it  cnrers  the  wire  (■nrmnniiing  the  opening  in 
lite  plate.  Frum  tliU  mwlel  with  plntr  and  wax  upon  it,  die  am) 
nuntiFr-die  are  obtained  with  which  to  swnge  a  thin  plate  of  gold, 
larp)  enough  U>  covi'r  the  wax ;  its  edge  is  chamfered  olT,  and  it  ia 
then  Mililered  to  ibt  place  on  tho  plate,  where  it  may  be  secured, 
during  soldering,  eiilier  by  iron  wire  clampa  or  by  gold  rirets,  A 
pKiional  view  of  the  cavity  is  roprmonled  in  Fig.  201,  A.  The 
Ctcav4'land  ravity  causra  iIk-  plate  to  adhere  with  great  icnacity ;  oa, 
from  Iti  shape,  it  ia  iiiip<Maible  for  tJie  mucous  membrane  entirely  to 
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fill  it ;  tho  trartlon  of  tlib  cavity  is  oonManL  A  Mrioux  objcetioa  la 
iu  use  is  tlic  ^TMl  jrrluiion  it  excites  in  the  mucouti  mvinbraue,  in  tbv 
majority  of  c>use». 

Tbe  simpler  <!avltyplat«  used  by  Or.  •labial  Parmly,  of  Nvw  York, 

tad  patented  by  Sir.  Gilliert,  of  Kew  Uuren,  nutv  lie  fornid  triih 

Bearly  as  much  ou;>c  an  a  plain  pUte.    Fig.  291,  It,  ri-pri»ciitD  a  hx- 

tional  view  of  this  dtscriptiuu  uf  {>laie.     If  il  u  doirvd  to  havn  latcnl 

Fio,  291.  fiarilie*,  tliri«  piw«  of  wax  ai* 

pliu-nl  on  tho  pliutcr  model  — oiw 

r  A  in  the  centn,  as  already  dc»cril)cd, 

and  ODD  on  the  slope  of  tbtt  alrco 

'a  far  "dge,  on  each  side.     Wbrn  it 

^ ^  ia  dcflirable  to  make  a  carity  with 

.       ^r^  ^*\^JC  ^''^n^'y  defined  border  D,  ti  Mcnnd 

^^  . plate,  a  little  lar^r  than  thapro- 

jeoiion,  Hiiould  be  awaged  over  the 
bai^plete.  From  the  biuo-pUie 
the  projection  iH  to  bl^  cut  out.  and 
tho  stnallor  pluti;  soldered  over  llie 
opening.  For  hard  mouths,  tho  thickness  of  tbo  main  plute  will  give 
sufficient  depth  of  cavity  C;  in  this  case  no  projection  is  to  be  placed 
on  the  model. 

Should  the  umial  method  of  exhatidting  air  (Vom  tlM»e  cavitiei  he 
thought  imuffideiit,  the  valve  of  Dr.  Dwindle  (F(g.  201,  V}  may  bo 
inserted  in  the  plate  covering  the  cavity.  The  conical  portion  is 
Dcatl;  Gtted  by  grinding:  the  Mtvfli  i«  M)ldi.'red  to  a  *]>rSng  on  the  pala- 
tine surface.  A  valve  of  eaucr  comttmution  is  given  at  V;  a  small 
rubber  pa<t  acU,  by  the  S]>ring,  upon  the  outude  of  the  hole.  The  stee 
of  valves  and  thickniMi  »r|>late  are  exaggcmted,  tho  better  to  illustrate 
the  details  of  coDstrurtion.  By  meuut  of  cither  of  these  valve*,  a 
racunm  may  be  created,  which  will  draw  with  great  force  upon  the 
incmbrnne  over  the  onvlty. 

The  forms  B  and  D,  Fig.  391,  neccnitate  a  promtDCnco  in  the  die, 
which  m  variously  formed.  When  the  die  ia  made  by  cand-moulding, 
a  cnrrcfpoiidiiig  one  formed  of  wax,  lead,  tin,  or  pltL<ter,  is  put  on  the 
Qiodt-1;  a  die  made  by  dipping,  or  pouring,  or  by  tho  fusible  nietal 
process  requires  pUister.  liiea  made  by  pourmg  into  the  inipR«»iion 
require  tho  cavity  (o  he  cut  out  iu  the  impression  itself.  A  variety 
of  shapes  iii  tin  and  lead  are  l^tniished  by  the  depots,  chiefly  fur  vul- 
canite work;  but  they  may  be  used  also  for  the  nnd-mouldiug  modd. 
Plates  made  by  the  mctailo-plastic  procveaes  require  plaster  promiu<nvt«. 
Tlie  siie,  depth,  form,  and  position  of  ibe  cavity  are  important  onn* 
sidcrations.    In  flixe,  it  must  be  proportioned  to  the  plate.     Fig.  S93 


THE  VAOOnir    CAVITY. 


631 


giTcs  B  Tnir  Areiugo  stM,  mmI  U  excellent  iu  form,  except  tli«t  it 
18  aiinwwsArily  poinu-d;  nil  miglcs  and  shup  eoracn  •bouU  bo 
aroiileil,  aoiJ   fsncifiil  ahaix*    ■«  ^  _  ^^ 

astlietic  liluiHlen :  the  farm  should 
appear  ki  gruw  out  of  wuDO  attcm- 
eity;  and  lienoe  H  ahoulil  be  modi- 
fied to  suit  the  form  of  plate. 
Shkllaw  cKvitlefl  may  be  larger 
Ibaii  deep  onu;  partial  pioow 
luunllj  bare  a  cavity  larger  in 
pru|Mrti(in. 

(d  deplb,  the  cnvity  muM  Tary 
vith  tht'  loftiHM  of  tho  nivmhranc. 
If  M>]^  it  (juic-kljr  6lli>  a  sballnw 
cftvtty,  and  it  Ivn  lioblv  to  injury  by  a  deep  one.  Sbarp-cdged  caWtiea 
fill  IcM  quickly  tbaa  rouadedgeJ  ones.  They  may  vary  in  thick- 
iiesi  frum  Xo.  14  to  No.  24,  f^tmg^  plate,  page  535.  When  the  i-uvity 
is  dengoed.  after  a  temporary  retaining  power,  to  act  permanently  in 
relieving  prewure  oa  central  liard  parts,  it  ehould  be  ver}-  ahallow. 
Wben,  in  very  flat  mouths,  it  b  proposed  to  prevent  lateral  tnotinn  by 
the  niucoua  promioeDoe,  the  cavity  should  be  deeper.  Extretiu'  di-pth, 
vitli  a  view  to  keep  up  coostant  action,  makes  a  moA  uujsi^-htly  jtioce, 
and  injures  the  moutb. 

A»  to  ptNtiiioa,  there  would  Mem  to  bo  much  diflvrcnco  of  opinion. 
If  wo  judge  by  the  varioiu  points  wilucted.  Wc  hiirc  never  had  but 
oui!  tipiuiun  ou  tliw  itulijoct,  and  that  in  in  favor  of  tli<;  central  cavity. 
Tin:  cavity  ronixl^  tlie  gntato*t  force  of  dixplaecment,  irhcn  applied  at 
right  an^li« ;  n*  this  forcv  u  ulirap  uuarly  or  (|uitv  vortical,  it  fidlotrs 
that  tbit  latnt  oflcctivo  caviliu*  nrv  horixxntn) ;  bcncv,  they  ehoulil  only 
be  uo  till)  roof  of  tlio  |Mlutc,  and  liniitol  to  iln  level  portion.  Caviiiea 
mtvering  the  rugv,  or  Hluping  walli  of  the  palate,  act  ot  disadvanta^ 
Aj^n,  nft«r  the  »>vity  wumx  to  net.  it:<  Kfenodary  ti»s  in  relieving 
pneauro  can  be  available  only  in  thi»  poeitioii.  The  very  wor«t  poni- 
tioo  for  a  cavity  is  on  the  ridge  of  either  upper  or  lower  jaw.  Firm 
pKMiure  on  the  riil{{e  ia  one  of  the  most  important  elements  of  stability 
ia  a  plate.  It  is  difficult  to  comprehvnd  wbut  eonipcuNitioD  for  the 
loBB  of  this  U  found  in  the  cavity. 

Partial  phitea  requirv,  when  the  cavity  i« 
used,  u  modification  of  form  to  enable  the 
nvity  to  be  placed  on  the  rtiof  of  the  pulnte. 
Ym  the  shapes  elsewhere  given  may  bo  u«cd 
id  ooaiiection  with  Flatfg's  lateral  cavities  ns 
rcftreoctnted  by  the  ovul  \a  Fig.  i^'i.    If  no 
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stftjra  can  be  uaod.  as  in  a  piece  of  Brtlficial  bicuspidi  and  raolus 
nilh  natural  tncimors  antl  caaine*,  a  ceDtnil  or  two  lateral  eharp- 
ed^ed  caviti(«  luay  be  of  service  to  prevent  lateral  motioD.  lu  all 
other  partial  cjum  gt&ja  nuy  be  used ;  these  combined  with  accurate 
filtiog  will  giTci  an  firm  a  piece  as  auy  form  of  cavity. 

In  comparing  tlic  two  applications  of  almoepberic  preaiiire,  it  it 
onueoeisary  to  aild  to  what  hnn  already  been  aaid.  Deutititry,  like 
tuediciae.  lia«  i(»  funhioDH.  Tliu  xalivuting  and  blood-Intiug  tiwbioD 
of  a  byKono  age  it  mattarof  nd  irtHidfj'  to  tlie  phy»iciau  of  the  promt 
day  :  because  adojttcd  not  uloiic  by  Ibn  routiuo  pnicUlioner,  but  by  mcD 
of  profijimJesl  learuiugund  widcxl  pspwi<'nc«.  The  unircnsiilly  prcva- 
li-Dt  fiulii'jn  of  the  va<-uuin  cavity,  which  characterises  tho  devade 
in  dftiilat  uiechaniuD  just  paaeed,  vill  form  the  mbject  of  wondering 
commiTiit^to  tiome  future  |-'^iieratii>!L  Aa,  in  timea  po^,  nu  owe  of 
pleuriiy  na*  puniiiltcd  to  lake  ita  ehanoo  ofitoortiry  wilbntit  the 
pidiminary  bleeding;  ao,  in  tlxiate  days,  many  of  our  Ixait  moch*- 
nioiaaa  can  tcnrcfly  be  persnudcd  to  allow  any  platu  to  diirplay  its 
power  of  attaclimcDt,  without  tho  inevitable  cavity.  Thoiuaads  of 
plated,  that  are  worn  without  leaviof;  their  mark  on  tJte  jmlate,  gtre 
evidence  of  iu  uscleaaDeai^ ;  ulcerated  inoullis  speak  in  ttrotig  language 
of  itx  )njuri<Hii(n«u;  whilst  tho  rayriadit  of  alovcnly-madfi  pieee^  that 
are  thii»  temporarily  sinck  to  tbo  niontb.  until  in  the  fervor  of  entia- 
faction  the  bill  is  paid,  attest  tbe  injury  which  tbia  pen'erted  ap- 
plication of  a  valuable  principle  has  wrought  upon  the  moral  and 
artixtii?  utaUn  of  the  proreasion.  In  view  of  this  taut  iuflueuce,  whilst 
ackiiowk-d^ing  iU  occasional  utility,  we  urge  its  lutut  rxcluMon  frtun 
practice:  we  unhefiitalingly  a^en  that  any  skilful  RMH^liautciun  who 
Hkall  do  so  will  never  have  oeca«ioii  to  feci  that  be  baa  lost  any  real 
adi'uiUige. 

The  proceeses  heretofore  deserihed,  atid  the  mlm  laid  down,  bare 
been  considered  mainly  in  their  rt-Ialioti  to  urtificiiil  tctth  mountMl 
np^i  GOLD  pljitk  by  the  operation  of  soldering.  But  oihi'T  toetab 
may  be  swaged  by  ihc  nine  proccmo.  as  platinum,  aluniiimm,  and 
silver. 

Silver  i»  the  leiW  vnliuible  of  lb«e.  and  has  nothing  to  recoranend 
it  exix'pt  its  chcupnew,  in  which  <|uestionab]e  merit  it  has  oliirainuni 
and  vulcanite  as  its  competitors ;  and  hence  it  is  dow  not  very  mnch 
usiil.  It  if  iniiniptilate<l  in  all  re«|ieclii  like  gold  ;  rxc«j>t  in  the  oper- 
niioiw  of  retinini;  by  acids,  the  compfMilion  of  tw>ld(!rs  nsod,  and  the 
cans  ncocnary  in  mldering,  from  the  fitsibility  of  the  plate.  As  every 
good  dcnml  mecltanic  value*  hit  work  far  beyond  the  mere  coat  of 
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malcrial,  we  can  in  no  cms  Kcommeml  silver  aoAbase-pIotc.  ratknU, 
who  can  paj  the  Krealer  c-ni  of  die  nurk,  can  pay  tho  leseer  coat 
of  the  goM :  and  (lentiau,  nlio  uui  adbnl  to  give  the  work,  can  givt 
the  go\d  etill  more  eaeilf .  We  Mwune  that  he  who  ^vea  work  gives 
bi*  ImM  :  titherwt«e  he  trivia  awny  hia  rqmtation  alio— on  exceee  of 
generwitjr  nut  to  t<e  citmiiieudei). 

Aluminum  can  be  rolled  into  p)ati\  and  swaged.  It  reqnirce  extreme 
care  in  aimealing,  but  ntaken  a  rigid,  Htroog,  and  verjr  light  pbito.  It 
iliH*i  not  withstand  tlie  bucval  MM-rRtton*  at  well  n.*  twenty-rural  gold, 
hut  b  nuarly  or  quito  aii  gtiod  mt  c'i};ht«cn-carot  gold.  The  obataole 
to  it*  goncnd  um  lint  in  the  fact  tlmt,  n*  yet.  tbvni  it  no  good  solder 
for  iL  Hvoce  it  u  neoi'wtary  lo  utliu'Ii  tlic  t^Tih  by  rulconiU'.  This 
niu  1hi  very  KUOL'tMlully  iliuit',  no  vulc-nniail  nil>ti<-r  ndhvrw  more  cIomIj 
tu  tlii*  DMlal  than  lo  uur  uthrr,  oxi-«pting,  pcrhnjte,  pure  gol<l  or  pure 
plaliiinm.  Tlie  proi-cm  trill  be  described  in  tho  SLHrtion  on  vuloanitt: 
it  U  ii|iiiilly  npplicaiblo  to  twonly-carut  gold  and  to  platinum,  but  not 
Ut  all  to  silver. 

PliiliuuQi,  if  alloyexl  witli  6ve  to  ten  per  cent,  of  gold,  baa  sdffbeM 
•ufficiHii  la  be  used  aaa  haHO-plal«,tn  tlin  manner  proviouiily  given  for 
iciilil.  An  it  hna  m>  advMitagit  over  goM  wbr^i  ukihI  in  ihu  wny,  its 
Im<  ciMt  ifl  not  a  tufKnoiil olEtoi  to  the  inconveniences  aiu^uding  iu  uite 
and  lo  ihn  color,  whieli  is  «o  ol>jectioD«bl4  to  nioKt  pCR>uii9i  that  tliey 
are  unwilling  to  pay  on  much  an  fur  the  saiiK  work  in  gold.  Platinum 
lina,  hiiWdvvr,  on^  n-mnrkubtt'  prupvrty,  poetcmed  by  no  otlii'r  ii.inl  fay 
dentiNtH  exo«pt  piilliulium,  which  is  now  scarcely  at  all,  if  ever,  uwd. 
It  caituol  be  Aiwd  in  the  highest  heat  of  tho  forge  or  poreolaiu -baking 
fiimacf),  Hi-iico  it  U  Hiv  only  motui  nsod  for  the  metallic  pioRund 
otJirr  Ovti-iiini^  inecrted  into  porcctuin  t««tU;  requiring  lor  iU  tusion 
the  flame  of  thr  oxyhydroj^m  blow-pipe.  It  id  also  theonly  molalused 
in  a  rrmatkiMy  brautiful  etyle  of  work  known  as  llie  Continuous 
Gum  Work,  which  funus  thestibjoct  of  the  next  section. 


ntXTH   BET   VPOtl   PLATISA   WITH   A  OOSTISUOTB  ARTIPICIAL  aVU. 

Tlie  id«a  of  uniting  pi>rcvlain  It-vth  to  a  m«.-(al1ie  baiie  by  nieauit  of 
a  ftwlble  eilidous  conipoution  originated  in  France,  wlieru  the  mutluul 
lias,  to  wmc  extent,  been  praclt:<ed  cinee  18^.  But  Vt.  Fitdi,  who 
■pent  much  time  in  Part*,  and  wuh  will  acquainted  with  the  Fn-nch 
laetliiHl  and  Delabarre'd  fi)rmiilie,  zttatcit,  that  tho  laitvr  lind  nevi^r  pL-r- 
ItfCtnl  his  recipes,  or  brought  Ihcminlti  pmc^lical  iiM\  Tho  compaiitiua 
■mpliiyed  there.  Judging  from  ihi;  ^pM-iinouH  which  the  autlior  liiia  in 
hi-  -  '<n,  cannot  hv  u.'ieil  in  i-oiint^'tinn  with  pnrciduin  teeth  c»ii- 

ta .  .        .    I  urge  a  proporttuD  of  fcl-i))ar  aa  lhu»o  manufactured  in  ilits 
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COUDIT7.  IMnbarTo's  compound,  according  to  Dr.  Locke,  reqnind 
8761°  Fdirtiiihcit  (o  fuse  it  completely.  fi«low  this,  it  ftu»d  imper 
feoUy.  «o<l  wtu  fbtind  too  fV«gil«. 

The  pruocn  now  known  lut  the:  CoNTiiiuouft-GcM  connate  iMWuHiiUji 
of  asilicioiisiKU-lisiiimiliir  (uxcopt  itKiro  fusible)  in  compositioD  to  tliU 
of  vhicli  tliv  t4.Tth  ure  aihde,  whidi  U  a]>plic<l  orouiul  tho  bama  ud 
fasteninpi  of  twth  previously  »olJt-red  U|m>ii  11  pliilc  of  ptirwt  platiiis, 
aiid  thcti  fuK'il  nt  a  lcmpi;rucure  urnboiit  2200°  Fahmnhuit.  It  takes 
its  namcfrorotJic  fact  that,  uuItkebti>ckA  or  diiiglcguin  teeth,  it  prewnU 
au  uabrokfQ  continuou*  gum  oiiUiiiit  ihu  alveolar  ridge,  as  b  «buwit 

ill  Pig. '2!J4.  Iiisapptied  iQ  twoUyen  — 
a  yellowish  whttcioi'y.giviag  the  general 
contour  of  llie  gum,  aiitl  an  enanet  to 
produce  iliat  corrvct  imitation  of  the  ita^ 
uml  ;;um,  for  which  nothing  but  ceramic 
materials  have  as  ye4  beeu  fouud  miitable. 
Dr.  Alteo  covers  wiili  the  aamo  material 
the  entire  lingual  surfaM  of  tho  plate^ 
and  aIiH>  iN^ttain  pn>jocti'>ii]>  outaide  of  tlio  molani  and  above  lbs 
cuspids,  dtMiguoit  by  bini  for  the  restoration  of  the  natural  fulneai  of 
(he  face. 

This  foiling  in  of  the  features  is  duototbeali«orption  of  the  alveolar 
ridge,  and  vaiiiiol  bo  fully  rattnred  by  an  artiRcial  svi  of  leeth,  as  nsn- 
ally  mode ;  xinci-,  if  tbe  molars  were  («t  out  to  iho  original  width  of 
tlie  U«tli,  the  force  of  mastication  would  fall  outside  tlie  nlisorbcd 
alveolus  and  render  it  practically  usfIi:ss.  I>t.  Allen 'h  device  cnrrvcls 
this  sinking,  under  the  malar  prominence  of  the  superior  maxillu  and 
in  the  canine  fossa,  and  thus  greatly  aids  in  the  rtstoratioo  of  the  foes 
to  its  original  a]>pcurance. 

Thii  process  was  patented  by  Dr.  John  Alien,  in  I83I ;  but  tW 
priority  of  iiiTention  was  contested  by  Dr.  William  H,  Hunter,  in  • 
suit,  (be  progress  and  result  of  nhicb  are  well  knoirn  to  all  rewlera  of 
the  journals.  Dr.  Allen  Burreiid'^n^d  bis  patents  of  18.M,  owing  to 
cerUun  defects  in  the  same,  and  in  1856,  a  n««  patent  was  iamed  to 
htm  for  the  process  as  then  improved.  The  process  ia  very  generally 
knonn  as  "Allen's  Continuoia  Gum."  the  materials  for  which,  as  pre- 
pared by  him,  can  bo  obtained  at  all  the  depuU.  Tbe  formulie  given 
in  tbis  chapter  are  those  of  Dr.  Hudut,  uud  ihu  i-arlivr  ones  of  Dr. 
Allen.  As  all  such  materials  are  more  pirrfceily  prepared  on  a  large 
scale,  vre  Uiink  ll  much  buttt-r  to  purchase  than  to  make  thein. 

A  "  continnouft-gum "  pirce,  ninilit  in  tho  most  perfect  manner,  w 
only  rarpaasttl  In  point  of  beauty  by  the  occasional  productions  of  a 
Twy  ftw  block  carvcw ;  but  so  rare  are  theae  specimens  of  pcrfectioo 
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in  block  work,  tlutt  ire  tony  nlUj  aajr  of  lh«  comtinnous-Rum  work 
Ibal,  whon  jirapcrl/  luude,  it  la  tluj  mo«t  baautirul,  as  it  curuiuly  it 
tli«  pur^t  aniJ  swcctert,  that  c«n  bo  worn  in  the  luuutii,  so  lun^  aa  tUe 
puroeUio  coveriug  mainuiiis  iU  iaUigritj.  A»  regarUs  thin  iroiwrtaat 
pMinl,  durability,  our  own  fxpencnov  doM  not  pcnuit  u*  to  ajKmk  oou> 
frlratiy.  It  was  thoujjht,  wlwa  lht«  method  of  mouiitiug  ulifieia) 
teeth  VM  first  adopted,  that  Ibe  eprin^jing  uf  the  plalo  in  the  net  of 
iDMiUcalioD  woulil  CAUW  tliG  gum  to  crsck  and  scale. off;  which  dirl 
occur  hi  ■  Inrgi*  proiKinioii  of  th«  casual.  Although  the  injury  could 
hi)  ropain<()  by  rfplitring  the  Iom  with  fnwb  vompantiixi,  aiid  fuiiin^  it 
lA  llie  fractured  lylgtw  of  tlio  rvmniiiing  portions  and  to  tho  pliili:,  yet 
this  fonot-d  a  rvry  serious  objcx'tiun  to  its  tisc  But  IbUt  improve- 
ineuts  in  the  Urrngtb  of  Ibe  coupouod,  and  also  in  the  ri;,'idity  of  the 
plate  and  soldered  backiu^,  have  bo  far  corrected  tliis  evil,  thai  it  is 
poriiapo  uo  more  liable  to  aocidml  while  in  the  mouth  than  any  other 
kind  "f  work.  But.  out  uf  the  moiiili,  itn  weight  renders  it  iKvulinHy 
ex|MKed  tosccideut;  a  fall  ia  attm^  certain  to  break  onu  or  more 
tntth,  or  mek  ihc  tdliL-iuuit  covering  of  Uie  plaie.  Hence,  it  in  ti«ce»< 
wry  to  impri-^  upon  the  pnlitiiit  Uie  great  importanoe  of  tli«  mort 
cari^TuI  hitn'lHug. 

Rr  uniting'  the  teeth  to  e-ueh  utlicr  iii^ar  their  Inm;  and  to  the  jJatC 
witli  B  ginzrd  irarceliinic  luiilcrlal,  thit  cleanliutfit  uf  tliO  Mibflitilte  is 
pxwt  prrr<.<clly  aoeurcd  ;  os  all  tla-  openingit  hencwth  and  arouud  them 
compldely  clu*ed,  irxeludiiig  llie  wicrelions  of  tlic  mouth  aii<t  par- 
of  f'iod,  which  have  no  afGniiy  fur  or  action  upon  tho  porM-Iain. 
In  thin  n«j>cci,  ibiT^  arc  KupRrlur  to  tlio  most  perfectly  mounted  block 
teeth  ;  while  thi<  hilxir  uf  piiltitig  up  ■  set  of  tlio  former  ean  bo  ptv- 
formod  In  half  the  time  rv<iiiired  for  mnking  and  moontiii;;  asct  uf  the 
latter.  A  person  wito  can  mount  sioglo  teeth  well  may  acquire  a 
knowledge  of  ibis  metliod,  with  proper  instniction.  in  a  few  weeks: 
■Itliiiugli  much  of  the  peculiar  luletit  reiiuired  in  hluck-cnr\'ing  i« 
needed  in  arranging  the  teeth  and  xlmping  the  gnm  for  tbin  pruuf^*, 
the  dditihi  are  comparatively  «iniplc,  and  may  noon  Ik  taught.  Of 
onnnMi^  much  practice  will  bo  required,  especially  in  tlie  mnnitgcraont 
of  the  Aimace  hctiu.  Tho  nencvaity  for  such  practice,  to  enable  one 
aiHCMKfblly  to  manage  the  furnace,  is  the  chief  obstacle  to  ild  casual 
aw  by  the  practitioner.  Unles  he  makes  it  a  specialty,  and  d«e«  all 
hi<  own  wnrk.  and  aonte  for  his  iiei),'hborn,  he  will  be  certain  to  meet 
with  many  di?caaraging  fhilure*  in  the  fitwl  prociM  of  baking  an 
otherwise  perfectly  cotiatrueted  piece. 

We  t)n-reKirn  advL^e  the  dentitt  to  swage  the  plntinn  plati^,  Wilcct  and 
•rrangi*  and  articuhiie  the  tec-th  ;  for  no  one  Hhould  be  to  cnni{K-t<-nt  to 
ihU  a«  the  oiw  wlimie  iiitercounw  with  the  patient  enable*  him  to  Judg* 
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axaetlv  wliat  form,  colnr.  and  arraii£«meiit  of  («e(h  mre  beat  suited  lo 
vium;  und  onlr  lie  cut  decide  upon  tite  oumiotiii^a*  of  the  fit  nf  t 
platv.  Hut  H'lieii  all  l!iid  is  done,  ibe  i>iM;f  nliuuld  b«  »ecur«ly  fuick 
and  eeiit  by  «xprata  or  m^l  lo  Dr.  Julio  Allvn,  of  New  York,  or  sonw 
cx[»ricnfr<I  worltt^r  in  tin;  O>iitiniioii»^um.  The  pjwo  will  bo  ntdinied 
with  tbr  jiliitc  um:lian^>d  In  nbiipi-,  and  thu  porcirliun  work  esecuttxl  iu 
eucli  Htylc  iia  <-an  he  reached  only  by  constant  practice  Bad  familiariiy 
niUi  tlin  Hp^einl  detuila  of  this  work. 

Tbe  artificial  pim  codmIsU.  bs  wo  bavertaiM],  oflwo  i«nii;  Uii-  firrt 
is  termed  Ibe  base  or  Mt/,  oa  this  cuosUtuta)  ibe  priiici[ia)]  part  of  the 
ceuieol,  and  is  used  for  filling  iu  between  Ihe  Im-iIi  and  buitdtnji;  u|' 
^m  OD  Ibe  plate ;  the  other  is  guni'^iiamtL  The  inatcriaU  i-iuplo; 
by  Dr.  nunier,  io  Ibe  conip(wilii>ii  of  bio  iximiM)iind:>,  nrp  tilex,  fi 
■pur,  cnli'iuoil  borux,  cauntjc  poia.'ib,  and  u>b(Mflt<.  Thu  hIcx  nod  « 
should  be  of  tlie  nlvariMt  acid  bnt  qnalily,  and  ground  very  fi 
The  anln-sto*  iihoiild  be  fr<*d  from  tide  an<l  oUicr  foreign  cuhrtatKi 
an<l  reduced  to  a  fine  powder.  IIv  gives  the  following  formuUe  and 
directions. 

Flux.  —Take  of  silex,  8  oz. ;  calcined  borax,  4  ot ;  caustic  poi 
1  OS.    The  pota^  U  first  grouud  fine  iu  a  vedgewood  morur,  and 
other  laateriala  gradually  added  uutil  tiiey  are  tbDrou|j:bly  nits< 
Line  a  Heaaiau  crucible  (ait  wliitc  ajt  can  Iw  bail)  with  pure  knollD, 
with  the  maw,  aiid  lute  on  a  cover  of  a  piece  nf  firc-cUy  »lab  wtl 
l)ie  wime.     RxpiNU!  (u  a  clear,  Rtixtng  fire  in  a  ftirnnee  with  coke  fiii 
for  alxnil  liulf  an  lioiir,  or  until  it  u  fm«d  inio  a  Irani' parent  gl 
which  should  be  clear  and  free  from  stain  of  aoy  kind.    This  ts  brok< 
aud  ground  until  it  nill  pass  a  bolting^eve. 

Gkanl'latkd  Body.  —  8par,  3  ol.;  silex,  I|  oa.;  kaolin,  i 
Domplel^y  fbrnd.  Break  aud  grind  »u  ihat  it  will  pats  ihtmigli 
wire  uere  No.  50,  and  again  eifl  off  tlie  fine  |Mmiclcti,  which 
through  Ko.  It)  bolting  cloth,  which  leavee  it  iu  grains  about  the  sizo 
of  tbc  finest  gunpowder.  It  may  be  made  of  bard  porcelain,  fine  diina, 
or  wed  go  wood  ware. 

Body. — Take  flux,  1  ot. ;  asb«»to«,  2  oi.;  grrading  togethM-  Tery 
fioely,  completely  iiiti-nnixlng.     Add  eranulatcd  body.  1}  0£. ;    and 
mix  with  a  *j>atula  to  prevent  grinding  the  granutes  of  bwly  au 
fiuer. 

ExAHKiJi.  —  Ho,  1.    Flux,  1  02.:  fused  upar,  1  ot:  Eogliali  r; 
red,  40  grains.    Grind  Engjliih  ruse-red  extremely  fine  in  a  mn 
bim)  gradually  add  the  flux,  and  tlien  the  ftised  spar,  griodiug  uui 
the  ingredients  arc  thoroughly  incorporated.     C«t  down  a  large  Hi 
Ian  cnicible,  so  thai  it  will  slide  into  tlie  muffle  of  a  funinee,  I'mn 
a  mixture  of  ei]ual  parts  silex  and  kaolin,  put  in  tlie  mat4.T>al,  and  nuas 
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llie  bcKt  to  Uii>  pomt  of  vilrifieatioH,  not  /u«i»»,  then  withdraw  from 
tiic>  miittUi.  Tti«  TiMiull  will  III'  n  n*^  cake  of  eiiamvl  which  will  estiljr 
ItAxe  Ihtr  crucible,  wliidi,  iifLiir  n-mixriitg  an^  mllioritig  kwlin,  ih  to  bo 
broken  dovn  an<l  grouml  tiilvmlily  fine.  It  may  UdW  be  unuttl,  uud, 
if  of  too  strong  u  oxlor,  K;minTi'<l  by  Ihe  Addiiion  of  eowriH^.  Tlila 
is  th«  ipim  which  Bi>w«  nl  tho  luwwi  heat,  bik)  is  u«ver  uwd  brt'ore  sol- 
di-ring. 

Ni).  2.  Flux,  1  01.;  fuwcd  epar.  2oe.;  EnglUh  nMfr-rcd,  60  gnuiw. 
Treat  the  atiuc  aa  No.  1.  Tliia  i»  n  gum  liitvriuvdiatv,  and  is  uavd  upon 
ptatina  plntes. 

Nu.  3.  Flux,  I  ox.;  futwd  fpar,  3  oz.;  English  rowyrod,  80  graias. 
Trent  aa  Hm  above.  Thi«  gum  ia  mcd  in  making  piteea  intcndud  to 
b<r  M)d«red  on,  eitltor  in  full  sfcIim  i>r  i»  tho  Kctions  known  sa  bUtek 
work.  It  ia  nut  neceteary  to  grind  vi-ry  fiiiv,  in  preparing  tho  above 
formulw. 

CovERixu.  —  What  ia  termed  covering  is  made  bj  the  eame 
formulw  as  for  the  enamel,  omitting  the  Kngliah  raec-rcd.  Being  with- 
out any  coloring  whalerer.  it  ia  u^od  for  tcoipering  tlie  above  eaaneU 
wbon  too  highly  colun^,  wliii-h  may  be  done  by  adding,  according  to 
circumHtntiocp.  fnta  one  tu  ^ix  parid  of  covering  to  two  of  enamel,  thus 
pTomring  ih«  d«ired  shade.  When  it  b  to  be  used  for  covering  tho 
boMt  prinr  to  applying  the  enamel,  it  may  Iw  corered  willi  tiuiiiuni, 
luiug  from  two  to  fire  grains  to  the  ounce. 

iNVKimsNT.  — Take  two  nii'O^urea  of  white  <inarlt  Rand,  mix  with 
onu  mcoMir*:  of  pliwttr  of  Pari?,  u»tiig  ju.it  enough  water  to  make  the 
nuiM  pluf  tic,  and  np[ily  ijuiukly.  The  alab,  on  which  Uie  piece  is  mt, 
sbouM  1m>  iialuni«l  with  wuler  to  keep  iliu  muti-rial  from  souing  too 
•onn,  and  tlint  it  may  nnitd  with  it. 

^li^MoiiANDA.  —  In  pnTpuring  mntcriiil,  always  grind  dry,  and  use 
the  moflt  ».-nipulouH  cIcHnlinas  in  nil  the  mnnipulationa.  In  all  casee 
where  heal  is  nppliMl,  it  lihonld  ho  mbed  gradually  from  die  bottom 
of  tlie  muffle,  and  never  run  into  a  heat.  Where  it  b  desired  to 
lejiglhen  any  of  die  teeth,  or  to  muntl  a  bmkea  ttmtb,  it  may  be  done 
with  arKriny,  properly  colored  with  pintiua,  cobalt,  or  titanium. 

In  repairing  a  piece  of  work,  waah  it  with  gTC«l  care,  u»ng  a  xlifT 
bruah  and  polverixed  pumice-^tone.  Bake  over  a  utow  fire  to  exjicl  all 
nioiMure,  ai»d  woih  again,  when  it  will  ho  ready  for  any  new  applica- 
lii>ti  of  tb<:<  enamel.  AbK>r]>iio«,  ocvurring  alter  a  caw  hnv  been  fume 
time  worn,  by  allowing  the  jawn  to  oliMe  nearer,  causes  the  tower  jaw 
to  como  forward  and  drive  thv  oppernt  outof  tfav  mouth.  By  putting 
tli«  emtrinff  oo  tbo  grinding  xurfaeca  of  tlte  back  teeth  in  ^udicieul 
quantity  to  muk«  up  the  dotirod  leugtli,  this  difficulty  may  bu  to  aom« 
nienl  remedied. 
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Any  nil  oy,  con  lain!  iig  mpper  or  tiilrer,  tihauld  not  be  ined  for 
or  plulo,  if  it  in  u)btud«d  Iw  fVuc  a  guin  over  Ihe  luigual  side  of 
U-elh,  BA  it  will  (lurcJjr  Main  tli«  Kiiin.     Simple  platina  lMu:kjt  alone 
not  piieiMM  tlie  n-f^mflitv  ntifrm-M,  and  aIiouM  alwaya  be  covered  — 
platiiui  wtcli  tlic  ciianivl,  and  on  gold  with  another  gold  \Mck.     Fi 
backing  Ihe  teeth,  Inp  ihe  bark*,  or  neatly  join  tlieai  up  a»  &r  a*  the 
lover  pin,  in  the  ti>oth,  and  higher  if  admiwible,  and  in  Koldering  be 
Bure  lit  h»ve  (he  jotDt  *o  made  perfectly  noblcnd. 

Tho  compwilionn,  originally  enijiluyed  by  Dr.  A.llen,  conBMt  of— 
BODT:  SnIcx,  2  ox.  ;  flint  glajw,  1  ok.;  borax,  1  o«. ;  w«^gf-w<X>d  wmn^ 
li  m.;  w\}Wtuif,  2  drai-hino;  fVhjinr,  2  drachntx;  kaolin.  1  drvchlXL 
Ei^iBiKi.:  Felspar,  i  oz. ;  white  glass,  1  oz. ;  and  oxide  of  gold,  H  grs. 
Knco  the  publicnlioD  of  the  itevcDth  edilton  of  thia  work,  gn-at  i 
proTsmenUi  have  been  made  by  Dr.  Allen  in  tlie  conipmitton  aix)  pi 
aration  l)i>lh  of  ihe  body  and  gum-enamel,  which  are  furniiihed  by 
ihe  lu  aim  fuel  11  rem,  and  may  he  obtaiited  at  any  of  tliedentiaia'  fur^ 
Didbing  eetablisbmeutd  at  a  very  moderate  price. 

The  tnelaUi  which  may  t>c  emptuyetl  for  the  ba«e  in  llit«  mrtbod 
mounting  artificial  teeth  aiv  platina  or  )>uki  [Mtlladium.  The  comtm 
comnterrJul  article  of  palladium  in  not  pure,  and  is  ocver  luod  Ln  this 
country.  Plutiua,  alloyed  with  fW>m  one  to  ten  per  ceaL  of  pure  gold, 
may  also  he  used ;  but  it  it  ohjtTtioonhlo  froro  iU  liability  to  spring  or 
warp.  It  make*  n  stilTcr  plate,  and  so  far  ha«  the  ndvaolago  over  pun 
platina,  but  for  the  rciuoii  given  the  purest  molal  should  be  seleci 
Becaiiso  of  its  eoftncss,  it  must  be  used  thicker  than  gold  pIsM. 
pnxseSB  of  swuj^ing  the  plato  is  the  »ame  ta  before  given.  It  most  be 
otlea  annealed,  and  gradually  carried  into  any  deep  depressions,  for 
its  sofbiem  makes  it  more  liable  than  gold  to  be  torn,  made  thin,  or 
punched  throuiih.  A  nnrrow  rim,  parttnlly  turned  up,  is  to  be  Ufl 
around  the  outside.  The  process  of  articulating, etc,  is  similar  to  that 
for  gtild.  In  adjusting  the  teeth,  accurate  grinding  is  unnecesnary 
but  each  tooth  should  tttueh  (he  plat&  Part  of  each  backing  Aaa 
lap  over  the  adjoining  ones,  and,  behind  the  mx  fn>n(  teeth,  «hou 
also  be  lappe<l  overan  nitciittonal  narrow  i>nnd,  to  give  greater  rigidity 
to  the  plate  In  thiii  prucettf,  lliere  is  great  opportunity  to  give  to  the 
leetli  that  irregularity  of  arrangement  which  forma  one  of  U>b  chanuy 
lerl»llc»  of  natural  teeth  ;  m-glwtof  which  giv«  to  many,  otherwise 
•zocltent  piecea  of  work,  an  unnatural,  arlilicial  apjH-Jirnnvo,  U: 
sbijw«  great  deficiency  tn  the  cultivation  of  dental  aiAttio. 

B^ifore  backing  the  teeth,  the  piece  may  be  tried  in  the  mouth,  oni 
any  inaocnracy  of  artinilation  readily  corrected;  careful  arficulatioo 
makes  this  trial  unneccwoiry;  but  if  from  any  causes  cbangea  are 
found  on  trial  to  be  needed,  they  can  be  made  more  readily  in 
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work  h)>fon^  the  gum  b  BiUvd,  thiin  in  noy  other ;  riii«c  ao  joints  or 
DMt  fittin;;  to  tlip  |>lutc  nt<^  •lidurlicd  by  chiingo  iu  the  podtioiii  of 
a  tCHitli.  AltiT  lh47  uro  Iwkts),  (lit-  piooc  obould  bo  Mt  in  a  tuixture 
uf  plnstvr  Kill]  Mbratut  (Dr.  AlU-n  prolVra  Mbattot  to  MUid),  rcMiug  on 
n  muliliv^licli.-,  adi)  L'omiiig  U|>  nruuiKl  tbo  outndo  of  th«  tcotli,  to  keep 
them  in  plavo.  Thu  i^»l(t<?r  umnI  must  oonUin  ao  tntoc  of  citlier  ailrcr 
or  copper,  lu  th«y^  will  stnin  tbo  guiu-ctiamd  ani]  l>o<ly;  but  mitrt  bo 
either  pure  gold,  or  allowed  nilh  about  five  per  cent.  pUtum.  Borux 
nay  be  tued,  not  in  tbia  csbo  aa  a  flux —  for  vhore  there  U  do  oxidation 
DO  flux  IB  required  —  but  to  lack  the  pieces  of  wider  to  place  until 
n^dj  lo  floir.  The  elide  \a  then  gradually  carried  into  the  aiuiBc.and 
the  wliolo  piece  rtiaod  to  t)i«  melting-point  of  the  solder. 

Tbe  form  of  fumac«,  and  rules  for  the  maDBgeiDent  of  tli«  heat, 
are  the  same  aa  hereafter  ^ivi-ri  for  block  work.  The  heat  required  for 
tills  ia  Dot,  boirerer,  so  ijrent  aa  that  required  in  block  irork ;  the  gold 
and  tbe  cunlimiou»-gum  materials  fuaing  at  about  2200°  Fuhrt-iibeit. 

Having  dius  euldcret]  und  oooled  off  the  piece  very  gradually.  It 
muat  Ite  thurou^bly  washed,  no  uji  to  remove  every  particle  uf  iiivett- 
meat.  Then,  with  a  camelVhair  bnuJi  and  ttoiall  knifi',  *uch  as  are  used 
In  block -en  rving,  the  npncce  between  the  teeth  and  plule  arc  lo  be 
perferlly  filled  with  a  tinely-rimipncted  paste  of  body  and  rnin-<rnler. 
The  pnato  must  be  ap]>lieil  very  mowt^  80  as  to  exclude  the  nir  and 
run  into  all  the  hiwcw  ;  then  dried  with  cloth  or  blotting  paper,  and 
MMDprcMcd  will)  the  knife.  If  the  lingual  surface  of  the  pinto  is  to 
be  covered,  this  should  be  made  rough  by  soldering  small  clippings 
of  platina  over  it,  at  the  lime  the  teeth  are  soldered.  The  natural 
mgie  of  tlie  palate  should  bo  imiiatod  iu  the  thin  layor  of  body  which 
ia  applied. 

The  work  mufi  then  he  slowly  and  thoroughly  dried,  and  tbe  piece 
put  on  a  slide  with  the  coronal  eudu  uf  the  u-tih  downwanl,  and  im- 
he«)ded  to  tlie  depth  of  an  eighth  of  an  inch  In  a  liiick  batter  of  plaster 
aabestoB.  But  if  the  teeth  are  very  securely  soldered,  it  will  he 
to  flow  the  body  with  the  pintc  rwting,  teeth  upward,  on  llie 
piaster  and  &#l>e*toa  model  on  which  the  soldering  was  done.  Tlie 
slide  is  then  gradually  inlroduccd  into  the  muffle,  and  nuhjected  to 
a  heal  siiffieieJitly  high  to  foee  the  compound  — say,  twi-uly-two  hun- 
dred and  fifty  degree*.  It  is  ibeti  withdrawn  slowly,  and  completety 
cooled.  L'siially  there  will  be  cracks  and  flaws  which  need  filling 
with  pMte.  The  outside  rim  is  also  to  be  turned  down  over  the  edge 
of  tho  bixly  with  banmer  and  plien,  and  any  defects  at  this  point 
filled  up :  ilteii  boat  a  Mvoud  time  with  the  same  care  as  at  tint. 

The  pteoe,  now  ready  for  enamelling,  should  pnscnt  a  semi-vitrified 
oppeanuive  i  if  too  highly  glawd,  it  is  t«o  much  done,  und  tbe  cnanid 


wiil  Dot  take  bo  firm  m  hold ;  if  too  dull-looking,  it  is  not  sufficicatlj 
batted,  and  will  be  deficient  in  xtrcngib.  Tbu  eouufJ  tuu»t  be  applied 
moist,  and  is  bctt  put  on  with  a  bni»lt :  mmJi  pitutvring  wttb  tkv  knifo 
makes  it  apt  to  fly  vfl'  in  baking,  and  fur  the  tntaa  rcofon  it  mnsl  be 
heated  r«ry  j,Tadually.  Tbc  layer  of  caxiucl  ebould  be  thin  and  tmg- 
ulttr,  tbo  yellowiitb  white  of  ibc  body  showing  more  or  leas  through 
it,  so  aa  to  ^'ive  tlie  variatiam  of  tint  observed  in  the  patural  gun. 
li'  a  thick  and  even  layer  is  applied,  the  remit  will  be  an  unnataral 
utiifonn  color,  which  will  destroy  mueli  of  the  peculiar  beauty  of  this 
work. 

The  grnlcat  care  in  Decenary,  in  applying  lim  paitte,  to  mmon) 
vvtry  [Hiritcli!  from  the  giarU  of  tbu  toclh  aw)  jAmUt  whioli  an;  not  to 
be  covi'.nsi,  ait  it  ndhi-rc*  with  great  li-iiacity  and  ruugbnav,  and  div 
&gurv»  thi-Kv  part*.  JIuofa  experience  it  aim  nccowary  in  (Ictcrininiqg 
the  exact  hint  iiecvMary  to  develop  the  full  Ixuiuty  and  rtrcagtli  of 
the  Work.  R<^[>CHt<Kl  heatings,  cither  for  tlic  &r«t  making  or  for  n^ 
fmirt,  do  not  injure  the  plate  or  teeth,  provided  pro()cr  coru  in  token  to 
heat  and  cool  gradually ;  and  provided,  in  cone  of  repair,  the  pice«  is 
tburouglily  cleaned  in  slroug  oodu,  to  rvtoors  all  travo  of  the  buccal 
aacnjlions. 

Tills  work  is  peculiarly  adapted  to  full  lower  deoturee.  The  pna* 
ciples  of  constmctioD  are  precisely  the  same,  only  the  plate  should  be 
Tcty  heavy,  and  the  extra  band  behind  the  six  or  eight  fruut  teeth 
very  thick  and  strong.  Many  n<«  it  for  partial  eases ;  for  which,  how* 
ever,  the  autlior  docs  not  regard  it  as  well  suited.  Tlie  three  dislio* 
guisbing  odvantngrs  of  the  continuous-gum  work  are  its  ready  adapta- 
bility to  every  variety  in  shape  of  gum  and  armngemeut  of  teelfa,  iu 
extreme  beauty,  and  iu  great  eleanlinms ;  its  three  difadvaotageit  are 
its  weight,  its  liability  to  be  broken  by  aoeident,  and  inapplicability 
to  partial  cases. 


CHAPTER  XTV. 

Mon-RKD   PLATES  OF  Pl^STtO   UATEKULB. 


IK  the  elassificatioD  of  operations,  for  the  Replaoeroent  of  Teeth, 
given  on  pages  485-7,  difference  in  the  order  of  these  ugMmitioiM 
was  made  the  ground-work  of  a  division  of  all  BAaB-PUtTKa  into  two 
dassei:  SwAOBO  and  Plastic.  In  describing,  up  to  the  point  of 
oompletion  of  the  model,  the  operations  common  to  both  cUu»o,  tli« 


PLASTIC    WORK. 
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Ifyidf!  reqtiinrafiiits  of  each  wcro  duly  conatli-mL  "ni*  ipedil 
Order  uvd  tleuils  ufavrxgnl  wuflt  wvni  tiivii  tnkcu  up,  with  iurtileuiuJ 
kllaahHutoiiliujUcwark,  by  vu/ofcoraiMnmoorcootnuU  Opcnttion*, 
maieriaU,  uitl  up)nrslUB  peculiar  to  the  latter,  will  form  tbv  Hubji4.-t» 
vf  tliU  aiiil  suoceediiig  chaplArs. 

Tt-Aernc  WORK  iucludo  all  <tental  oubstitutoe,  in  wbioh  th«  bsae- 
pUw  i«  bronglit  into  contact  witb  tbe  t«oth  and  the  mudol  of  parts  to 
Imt  fitted,  wbikl  in  a  fluid  FK>fl(.-iie<l  or  plastic  condition,  then  burd- 
voe4,  during  contifiuani.-v  of  tiii»  cootact,  eitlier  bj-  tbe  applicaiiuu 
or  the  vitbdniwal  of  beat.  I'laelicity,  as  tlius  lued,  is  tbe  property  of 
boinp  moulded,  and  baa  already  b«eu  epoken  of  as  ao  eesential  i^uatity 
(if  Imprcaniou  materials.  In  tltoiu  it  u  associated  with  other  ifuulitiet 
apyrinlly  filtJDg  them  forthdrjinrticularuM;  so  lu  plastic  work,  mera 
plasticity  is  of  no  avail,  if  otlier  pro|>ertiea  do  not  give  to  the  material 
the  i|Uiiiilics  catmntinl  to  a  I>asiyptat4k  It  mu^t  hare  stret^i  and 
durability,  and  tnuat  be  in  hnrniDny  iriih  the  parts  to  which  it  is 
•[»]ili«d.  This  baraiony  implies  that  it  shall  nut  net  iojuriously  upon 
the  nuMitb,  or  receive  injury  from  it;  that  it  shall  not,  in  form,  color, 
Uil",  nr  aitiell,  bo  rf^pulsive  to  patients.  It  ought  not,  if  |MHHibIc,  to  bt 
tnta  «)>j>>t.-ttooable ;  but  liutes  are  so  variable,  that  this  contiuf^eocy 
conoot  b<3  a  positive  ground  for  exclusion  of  ao  otherwiu!  valuable 
tnurrkl. 

Aji,  in  f«a(^  work,  tlicro  nro  four  mttals  of  which  plnt<«  may  bo 
fermed  —  gold,  platinum,  aluminum,  and  silver  —  m,  in  plastic  work, 
tliero  ora  four  vari«tic8  of  plociic  matvrinl  of  which  plates  may  bo 
mouldeil:  1,  Porcelain  cluy:  2,  tin  ami  iiKnthiys;  3,  sulphurated  gum; 
4,  aluminum.  The  Unt  two  havi!)  Ik-^ii  lntigMt  in  utv;  the  third  has 
become  the  mo^  imporliinl  in  mo<lcrn  dcntitttri,- ;  the  fourth  and  latest 
bu  yet  to  pass  tlie  ordeal  of  «-xperienoe.  TUefir^  is  moulded  by  tools. 
Dot  in  dasks,  as  aro  the  other  lhrc«;  it  also  rc'iuires  intense  heat  to 
Ttlrily  or  harden  it.  The  teemuJ  it  ma<I>.-  pltutic  by  fusion,  requiring 
a  Bosk,  b»t  to  prevent  cracking  of  tectli.  and  tight  to  prevent  escape 
«f  inelal :  tbcec  plates  harden  by  cold,  The  (Aird,less  plastic,  demands 
(onv  in  the  act  «f  mouliling:  it  is  hardened  by  heat;  but  the  lfm[H-.rm- 
luiv  to  wbioh  the  teeth  are  subjected  b  leas  than  in  the  other  three, 
Tbu  /r/NrtA  io  mnile  pliutic  by  fui^ion ;  bu^  though  more  plastic  tlian 
the  third,  it  dues  not  How  as  ntaitily  ax  tlte  wcond ;  Jlii  extreme  light- 
lit#ii  mid  sluggish  flow  iinecatilatiw  ptKiuliar  apparatus  in  moulding. 

C<i(ii|iuriog  them  in  respect  of  oertaln  other  properties — weight, 
durability,  stnsngth,  and  DeccaniTT  tbickn««  of  plate;  amount  of 
Hill  -liti|M-  frum  contraction  ;  resistaoee  to  change  hy  the  action 

of  t  >l  Huids  —  Gum  is  lightnt ;  aluminum,  being  thiaoer,  is 

rcry  n«arly  as  light;  porcvluin,  tluHigbn  light  snbflt»Doe,rc<|uirea  such 
4t 
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Iiulk,  thot  it  U  licavioT  Ihxn  cithor ;  tin  and  iU  alloys  are  famriciL 
Gum  plabM,  propvrljr  mnii?,  «rD  titrong,  dunblo,  and  tomj  Iw  ks  ihin 
as  any,  except  aluntinum  ;  iiltiialnum  plates  am  thianwt  and  Mroegot, 
their  durability  ia  still  an  open  queatioQ ;  tin  allays  are  variable^  tone 
bdng  tough  and  strong,  otlicra  ftilT  and  brittle,  others  soft  anil  tai- 
Ue;  they  hare  about  theMDi<;  bulk  aa  gum,  and  the  tMttare  perba{is 
nearly  or  quite  aa  durable.  Porcelain  plaie*  contract  Tcry  modi; 
aluminum  much  less,  but  Etill  very  ooiuidorably ;  tin  atloya  oootiMt 
very  sliglitlyj  gum  liaa  no  oontraction.  PorecUio  most  perAdly 
m\M  the  buccal  sccretioiui  and  Mibstancea  taken  into  the  nxMlh: 
gum  nuirly  on  quite  as  clli:clually ;  ^n  alloys  undergo  some  change: 
aliiminiim  is  not  changed  by  sulphur,  as  dlntr  is.  but  irill  probably  be 
found,  in  eontc  mouths,  to  undofgo  sli^t  change^ 

To  give  unirormity  of  nomenclature,  the  four  varietiea  of  plank 
work  will  be  cbuse<)  under  three  Iieada.  1.  Ceramo-plastic,  or  porvelain. 
2.  Metal lo-plastic,  includinj;  tin,  cheoplulic  metal,  other  liuallepv 
and  aluminum.  3.  Vulc^mo- pliLitic,  including  ooovtcbono,  guilfr 
pcrcho,  and  all  vegelahlexuiMfanc^^  that,  byoombioitiion  wtib  aulphnr, 
iodine,  Ota,  have  tbo  property  of  hardening  by  heat,  undur  iha  piuoM 
knoiTu  as  "  vulcanizing." 

CERAMO-ri^SnC  WORK. 

Porcelain  platea  are  remarkable  For  cleanliness,  and,  in  the  hand* 
oFa  tkllful  worker  in  tlie  oeranoio  art,  amy  have  grcAt  ariiaiiir  beauty. 
Ilwre  are,  however,  several  oooslderatiaiw  that  ranst  prevent  thrir  ex- 
teiwive  tmc.  like  continuoua-guni  in>rk.  ceramic  jilates  are  adapted 
only  to  full  M-ts.  They  are  i>ail,  occaaiooally  breaking  ut»der  ifaa 
force  of  pDWtirful  moittication ;  ibey  will  inevitably  break,  fiUHag  on 
any  rerr  hard  surface.  It  in  l)ut  j«*t,  howerer.  to  etaie  thai  the  few, 
who  make  porcelain  plates  a  specialty,  claim  that  they  are  uo  man 
liable  to  accident  than  other  ftttvi* ;  that  t)tc  tectli  of  all,  MpacUly 
contiituuua-gum.  are  as  apt  to  brmk  as  thin  wi%rk  ;  and  thai  a  hrnken 
tooth,  or  plate,  16  more  easily  and  quickly  mended  in  porcelaiu-plau 
work  than  in  any  other. 

A  second  objection  is  Ifae  great  shrinkage  of  any  strong  porwlafa 
sulvlanoe.  Effiirts  to  correct  in  the  material  itself,  this  shrinkoD*, 
makea  it  proportionately  weak.  Correction  by  enlargemetit  of  tha 
model  Is  not  only  troublesome,  but  it  u  uncertain :  the  same  ts  tme  of 
the  correction  by  grinding  with  corundum  -  irbcels,  which  is  very 
tedious,  and  cannot  be  exact.  When  ba#p-platcs  were  made  of  ivory, 
and  fitted  to  the  mouth  by  carving,  this  imperfection  of  porcelaia 
pinles  wn*  not  objected  to,  because  the  former  fitted  no  better,  if  aa 
well:  but  in  ooutrott  willi  tlie  exact  adaptation  of  other  forms  of  pla^ 
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tic  wnrk,  aod  nf  swagorl  plaice,  il  brcomei  vrry  manireU.  Tbere  are 
mnnj-  miiuilid  in  wliidi  a  punivtaiti  pinto  could  not  he  rotaiueal  at  oil; 
itierv  are  oUiers  which  xlajit  thnuw'lv«.i  m  riradii^  to  raoderate  ioac- 
runciee,  (hat  such  a  pUti«  ia  wuni  widi  otitifc  aatUfaction. 

A  third  objenioti  is  ibc  UGcoaity  of  constant  practiue,  to  kei^p  up 
that  skill  iu  c«raniiii  art  whicli  is  WRenlial  to  an  artistic  piece,  aud  (o 
[nanra  unifonDity  of  result  hy  proper  control  of  the  furnave.  Tlib 
<nifl<^ully,  hnwev«r,  ma  Iw  met  in  lh«  maw  way  as  iu  cuutitiuouii-guiu 
wnrlc  If  thi!  dcnti.ii  will  make  tlic  m»dvl,  ««l«ct  aud  ariiculntc  tlie 
twtb,  arraii)^  thciu  ou  a  trmjioTary  pluio  with  iras,  to  give  tlio  Ad* 
DMK  of  gum,  an't  u  wimpln  lonth  (o  aliow  lU  color,  then  pock  »f 
eurvlf,  um)  Mud  to  any  block-nrvcr  or  porcdaio  tcdh  igaiiufucturvr, 
ht  can  have  a  porri^lain  pinte  msilc  boltrr,  rimI  with  innro  CdrlniDtr, 
limn  only  an  occasional  prncticv  uill  enable  him  to  do  for  himscir.  If 
it  b  deeired  that  the  tixith  uiid  plate  shall  be  carved  at  thn  samo  time, 
it  will  bo  rafltcicnt  to  send  com-cl  model  and  artieiiliition,  with  dir^c- 
tions  a£  to  ibe  riylr,  color,  etc,  of  the  tiM-th.  Vfv  think,  howrvcr,  that 
it  will  be  nfcrr  for  the  detilitt  lo  wK-ct  and  arrange  the  tecifa,  u  be 
eaa  better  judge  what  u  approprI«t«  than  one  who  does  not  see  the 
padenL 

I  For  details  of  coDstruction,  the  reader  U  referred  to  other  chapters. 
Inpreasioo  and  model  are  made  like  any  other  work;  articulating 
praocaKHaretheiiamu  as  for  other  formtof  pln^lic  work;  grinding;  tee<b 
la  nrj  aimple,  as  in  coalinuoiu-gtim  work ;  eulargement  of  the  "  fui^ 
naop  nodd  "  and  manipulation  of  the  porcelain  mixture  will  be  do- 
•cribed  in  the  cha]>ter  on  Porcelain. 

TIic  itwi.iid  and  fmirih  varieties  of  Plnxtic  work  will  be  described  in 
llie  arxl  cliiipl'T,  undi-r  ihtr  head  of  Mctnlli>PIu.«lic  Work.  The  third 
rariety  will  fonn  the  subject  of  the  wutK«c<]aeut  chapter,  uudcr  the  head 
of  Vulcaoo-PIastic  Work. 


CHAPTER  XV. 

MFTALLO-PI-ARTIC  WORK. 


THE  UM  of  a  fusible  metal  in  the  construction  of  haee-plates  is  by 
iMi  means  new ;  but  many  of  the  metallic  compoumls  8UggoHt«d,  or 
now  use'l  for  lht«  purpose,  are  of  quite  reecnt  introduction.  Exoeiit 
aluminum,  none  of  them  fuse  above  the  melting-point  of  tin,  440*. 
Pure  Ha  is  the  oldsst  form  of  metallo-plattic  ba»e-platc,  and  was  used 
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ozclusively  for  tlm  lowor  jaw.  Tt  ia  objectJoDable  oo  accooot  of  its 
K^Doas ;  even  in  x  hctivy  lowvr  rim,  U  u  apt  to  bend,  an'l  for  no  npjtvr 
plato  it  is  wholly  uiuuiU-il.  In  it*  rwuluncc  to  clioininil  cbituge  in  the 
niouth,  it  eLood*  luxt  to  gold  anil  platJDum;  is  superior  to  sijrer  kdJ 
probttbly  to  aluminum ;  eu{)«rior  ulm,  in  this  re^Mct,  to  aay  of  iu  on 
alloys.  Tlio  procnw  of  c-outlructing  a  lomr  plato  of  pun  tin  ia  the 
same  m  for  any  vf  the  tin-alloys. 

Till  may  he  made  liurdor  and  mora  rigid  by  slltiyiog  wlili  9ilT«r. 
Copper,  Antimony,  Zinc,  Lend,  Bismuth,  or  Cadiniuiu.  CopjMir  aitd 
lead  make  it  unfit  for  the  mouth ;  antimony,  zJuc,  and  hbmutb  maks 
it  hritlle,  unlew  used  id  wry  moderuta  proponioo.  Silver  givM  it 
Iianln«tt,  aUo  cadmium,  nitbout  impartiog  the  obje«tionabld  propr-rtles 
named.  Probably  tlifl  beet  of  all  alloys  for  tin  is  csduituni.  Cl'iwly 
nwcmbling  tiit  in  iU  pliysical  prop«nies,  it  hardens  it  without  maJuag 
it  too  brittle,  or  imparting  iocnaaed  liability  to  tii«  actioa  of  fluids  of 
llw  mouUi.  The  majority  of  tin-alloys  at  present  revominendcd  for 
bftee-platca  contain  t-a<lniium,  with  some  sine,  antimony,  or  bismuth: 
they  ought  not  to  coutain  <!opper  or  lead.  In  absence  of  tbcir  for- 
mulas of  compomtiou,  it  is  im^wMibto  to  say  that  tbey  will  prove  jnju- 
rioud  or  harmless  in  tho  moutli,  or  that  they  will  undergo  no  ebanga 
by  time.  Even  if  wo  knew  thu  rurmulas.  it  would,  in  some  cttm,  be 
iapowble  to  speak  poaiitvcly  on  this  point. 

The  primary  rtren^b  of  any  of  iltoM  alloys  oan  be  easily  d«tc«toif; 
witb  rather  more  trouble,  its  faaioo-point  and  free  flowing  qualities  nay 
be  Iramud.  For  all  etse,  tbe  aafot  rule  ia  to  u«e  any  or  all  oC  than 
**  under  protcnt,"  until,  by  personal  ebservatioo,  every  one  ascvrtaint 
for  himself  how  far  tliey  are  freo  from  change,  or  ko«]>  thoir  original 
strength  after  being  worn.  It  may  be  t)i04i;;)it  tluit  «u(-h  duitruttof 
tbe  aaeeriioDs  of  otlutra  is  uoj^rofivxionnl.  Potuibly  it  may  bo ;  livt 
what  other  course  ts  open  to  any  careful  opuraior,  in  ibo  face  of  socfc 
circulnre  aa  the  one  just  received  by  tha  writ^T,  in  which  a  eertaiD 
"  rubber  pr<;paratiou  "  is  recommended,  as  enabliof;  the  dentist  to  con- 
plete  a  set  of  teeth  in  "  one  hour  after  taking  the  impression."  Tbe  sad 
truth  ia  loo  notorious  for  concealment,  that  the  invenlon  of  dental 
"improvements"  are  liko  the  discorererB  ofqaack  medicinea  —  they 
magnify  excellencn,  conc^ud  defecla,  substitute  assertion  for  rridvnee, 
and  claim  a  confidence  in  tltcir  inventions  which  should  only  be  ths 
slow  growth  of  experience. 

Kxpuriments  in  tin-alloys,  unlike  tboae  in  vulcanite  compouods,  are 
naiiily  made  by  any  well-informed  duniLit:  he  can  have  his  fitvurite  tta- 
alloy,  a*  he  has  his  pet  eoldor,  both  the  n>a\\  of  hu  own  ex|>T'rimen^ 
inj^.  He  can  i^dge  at  once  of  certain  propcvlira ;  for  others,  he  must 
wait  the  tvacliinga  of  eiiwricace.    If  he  prefers  to  uae  the  UlN>r  of 
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■ODthPT,  ami  buj  rd  alloj  vhich  pleaMa  htm,  bitt  of  vrliioh  hfi  realty 
kooirs  nothing,  why  shouM  nol  Tull  judgmenl  upon  tlib  sIihi  be  au*> 
peutUnl  until  a  jurjr  of  bU  patieuto  have  rendered  tli«ir  verdict. 


_    fioul 
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CnKOPI,.U<TtO    MBTAU 

Thl>  alloy  wna  |Mit«nU><I  by  Dr.  A.  A.  BUuidy,  of  London,  ut  1456, 
lugrllicr  kUU  oortttin  prouoMM  used  [n  the  constnictioo  of  dental  platce. 
Tb<<  laiuiijiulnliuiw.  «ince  to  familiar  in  the  working  of  vuIcMiite.  were 
tbvn  as  unknown  u  vuK-anito  lUnHt.  Tlio  peculiar  merila  of  plastio 
work  were  at  oiu-o  rwogiiinxl  by  many  of  the  proruNion ;  and  the  Clico- 
plulie  pro4.%H  would  have  fnrned  into  very  general  uw,  witli  such  nifMli- 
fioutiucu  aa  PX|wrieiir«  may  have  dictated,  had  it  not  been  for  tha 
inlroductjuo  of  llanl  Uubber.  After  some  years'  cont«M,  the  profbirioa 
Idcd  in  fav»r  of  rubber.  Dr.  Blaudy's  departure  from  the  Statcn  in 
12,  and  cbe  failure  of  the  supply  of  his  metel,  1«)  (o  a  total  disuse 
of  tbe  chmplutlc  metal. 

The  abuses  of  vulcanite,  and  tlic  gKum  mi^mannfiomcni  of  Itabber 
ratiiils.  have  urtjcd  many  a>IvdC«l«<  of  ]i|a>t>c  work  to  rvrurt  to  vari- 
ou>  tiu-nll»}>,  whicb  arc,  in  tti<'ir  principle  of  com{Hi>tii<in,  nmt  in  the 
fMCntial  character  of  llie  pTuciaMS  «mpli>yc<1,  i<li-iilicid  irilh  Dr. 
Blandy's  imttnLi,  The  name  obown  by  him  (wgiiifriag  the  making 
of  pinli'",  I'V  /'ouri'ity  a  nii-ml,  madcp^Mtie  by  beat)  is  equally  apptica- 
blr  to  nil  alloy.-)  of  tin  now  uM.>d.  Tlie  alloy  of  tbe  cbeoplastic  mclul 
ma  ■liver,  with  some  bamtith,  and  a  Iraoo  of  anUinony.  The  exact 
proportlonM  are  not  known,  but  may  be  Wmeil  by  retereoee  to  tlie 
pat<  Ills.  I1i<!  alloy  imparled  no  taste  nlialuvcr  to  the  tiioutli;  and  iu 
pority,  CI)  fnr  ut  its  caiHibility  of  rc«ij«ling  ibe  action  of  the  seeretioiu 
of  tliit  liuecal  cavily  ii  <^oncemed,  wa^  said  to  be  ct|iial  Iu  eif^hteen-catal 
^ilil.  Its  color  bci'amc  slijiblly  darkc^r  alter  being  wuru  some  weeica, 
kut  WM  imm«ilintcly  nwUired  by  placing  it  in  a  strong  solution  of  caus- 
tic potash. 

Many  (ImaIIn  of  Dr.  Blnndy's  prooeM  were  adojitcil  in  the  constnio- 
tiod  (if  vulcaniu- :  H'hilstsonMof  tlicm  inay  be  advantageouiily  modified 
hy  tbp  u>t-«rii)mil<liiig-flaslc«,  etc.,  cimlrivMi  for  the  latter.  Tin-  mcnb-  of 
fiimting  a  clicuplanlic  model,  bcfoiw  tin;  inTcnlion  of  ibc  fhisk.  ia  sliowa 
in  Fi^.  2'i],  pai^i  Ti/iO.  and  may  be  uicil  in  the  nlxence  of  flasks  i)f  tbo 
|>r<i[icr  iiw,  tr  the  plate  i*  to  have  a  vacuum  ravily,  one  of  ibr  proper 
•ixc,  depth,  shaiN-,  ami  [Mxiiinn  should  be  rut  iu  the  imprenion ;  this, 
if  of  plaster,  is  varniiOiH,  tht-n  plaTd  on  a  pi<>co  of  foil  or  papiT,  and 
■urrounded  wtib  mtl  piiity.  clay,  or  other  plastic  eutmiance.  The  lower 
h1|^  of  a  tin  Hug  t<i  then  xliglilly  imhrddcit  in  lhL>  putty,  large  enough 
la  leave  a  8pac«  of  over  half  an  inch  IvKrecn  the  imprenion  and  the 
ring,  for  thr  formation  of  an  aniculating  surface  for  the  two  parts  of 
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Uic  matrix :  at  tlie  back  part,  the  spAoe  abould  b«  aa  inch  and  a  halt 
SCI  that  it  may  alui  be  used  aa  part  of  the  anla^oniziug  mmlol :  also  \*f 
thv  iuigth  of  the  "ftate,"  to  give  ireight  to  liie  m«Itvd  ukAuL  The 
Diodvl  should  Ix!  au  inch  thick,  mcii»iirci]  from  ibt  shouMer,  and  i*  made 
of  «qaa]  partu,  by  weight,  of  plnswr  mid  fii»;lr  piilv«'ri»il  npur.  Thi« 
composition  i»  not  to  hant  *it  pliL>ivr  ulnnc,  1>ut  i>  millicicntty  to  for  all 
ptactical  purposes :  if  dcsinLbl(%  lb«  dvn^ity  of  surface  may  be  inrnatod 
by  the  utc  of  dilute  soluble  glast.  Tbo  diiwliom^  pravioaely  given  for 
making  nioilels  urv  h«rc  to  be  olucrrod.  ix^wnil  models  can  often  be 
taken  from  the  same  impression.  When  ibc  nlroolar  ridge  projects,  it 
is  eometimee  necossar)-  to  cat  away  tlic  outer  part  of  the  impresnon 
before  the  separation  CUD  b?  efi^-tod ;  wlicu  thi«isdoiic,  careisaeoeanuy 
to  prevent  injuring  the  model.  Having  removed  the  improasion,  th* 
prciminence  vikieh  is  to  form  the  cavity  ia  tbo  base-plate  may  bo  aliered 
and  trimmed  before  pniceedto^  funber. 

Tlic  next  ihiii)!  to  h«  Aoue  h  tu  make  an  anla^iiiiziiig  mmlcl :  as  tfaa 
mvUiod  of  ohtaiiiiiig  it  for  ihi.t  pnivt^M  i«  difTvmit  Cmiu  iitiy  lirretofora 
glvvn,  wc  subjoin  a  brief  dmuriptioii.  Two  or  three  coniml  holes  are 
made  in  tbe  back  purl  of  thi;  model,  for  tbo  proper  adjuslmcnt  uf  the 
antugoiiiuDg  portion.  (Fig.  200  :J  a  coaling  of  vanii^b  or  euap-watcr, 

or  very  Ibio  foil,  ia  ap)>l»(^  lo 
every  part  except  that  whieh  it 
to  be  covered  by  tbe  tuaM-pIaU' : 
tliis  potrt  U  now  covured  with  a 
plate  of  thick  tin-foil,  siifleDnl 
by  the  application  of  a  tliick 
«heei  of  wax  or  gulta-perrha,  A 
rim  of  wax  is  tln-n  pliicrd  along 
the  alvivlnr  liordcr  and  trimm«d 
down  nit}]  a  knife  until  its  depth 
is  a  liltb-  greiiler  tlian  the  len);t}i 
nrxtuired  fur  the  anifidal  tt<eih. 
Remove  this  articulating  plate, 
place  it  in  the  moutli,  and  if  tb« 
rim  is  f<>uud  to  bo  pro|ierly 
shuiicd,  miucst  tho  patient  to 
bile  upon  il,  clusing  the  lomr 
jaw  uatnrally.  until  a  distinct  imprint  of  all  the  lower  tr«th  is  made 
ill  it.  (See  FijC.  293.)  The  wax  and  plate  arc  then  removed  froiu  ihe 
uoutb,  re)>laccd  on  the  model,  and  the  otiicr  half  of  the  arlicuUtor 
made;  Gn>t  covering  the  centre  of  the  plate  C  and  the  flang«  B  R  with 
paper  pulp,  NO  that  it  shall  articulate  oaly  with  the  back  A  of  Uio  half- 
matrix  and  copy  tliu  imprusions  of  Ibe  teeth  lo  Ihe  irax. 
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rThii  linlf  b  thco  removed.  al»o  Uio  arUcuUting  pla(«:  >□<!  the  fot- 
3i>ti  nf  thu  Riotlal  nprawtiliDg  th«  alvoolur  riilgv  tiod  roof  of  th« 
oKiutb  ia  Ui  tw  oovorvd  with  k  Snik  plato  of  liit.    Tbiti  ia  uccumtefy 


Fm.  WM. 


uuldHi  to  tli«  various  ilepreuioiH  nnd  prominences  with  tho  Gng«r, 
wiUi  liarcl  rolld  of  chamoU  katber,  cut  nearly  to  a  puint  nt  ««cb 
iiml,  called  rliimpt  i  Fi;*.  21»6j,  rucU  w  arc  \uuA  hy  Briiete.  One  or  two 
eiim  strips  of  foil  elH>ulJ  be  {^aced  »v«r  tlii;  ulvoolar  ri<Igc  hik)  under 
tho  ftiil  pJsto,  to  eeoure  sufficient  tliickncu  of  niotaJ  belwccn  tlio  Icoth 
wul  gums.    A  ]>Uil«  of  preiNUXNl  «Jiv<M  wax  or  gutta-percha,  No.  20, 

Pio.  21'7. 
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I^nii^  plnl«.  Fig.  20S}  in  ihickness,  fovmng  only  so  mu<?h  of  the 
mixlct  as  U  t>i  be  ootupied  l>y  the  metallic  ba»c,  U  carefully  moulded  to 
llti>  titi-foil  plaU},  and  trimmed  to  the  required  shape  (Fig-  297). 

The  teeib  are  now  »elei'ie"l,  grmud,  and 
filtiM  to  tho  f'lil-plate,  from  the  oittiT  ed^ 
"f  which  the  wax  sliould  be  removed,  to 
}a>rmi  t  the  adnptntion  of  tho  teeth  or  hlorki*. 
Thi*  friil-plate  aim  should  l>«  cut  away  fmrn 
iIm)  front  of  ihc  ridgi-.  whpn  tho  Iwth  art* 
l/i  Ih9  wt  dirtH'tly  upon  the  gum.  Gum 
Imtli,  either  single  nr  In  blocks  of  two  or 
tkree,  are  preferahle  to  plnin  teeth.  Aa 
they  aro  arriui^i'd  (ijxiti  tho  model,  the  np- 
|iroxonat«  sidta  eluMild  bo  ground  until  they  «omo  together  so  perfectly 
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at  evcnr  point  as  to  rviKlcr  the  lioe  of  union  Hcarecly  perceptible.  The 
teeth  UM.lI  \a  iliia  provuH  «rc  constructed  dillurantljr  from  tltuta 
denigni-il  for  girn^t  plntisf.  Teclh  and  blocks  liariog  holn  or  dov^-' 
tuii  )(ivov(s  w^n:  iiw.-<i  ut  the  firvt  ititruduclion  of  the  cheoplostic  pro- 
eras.  A  siKtiuiul  vii'W  of  tbnc  single  aud  block  teeth  is  given  in 
Fig.  298,  the  shaded  line  represeoling  th«  metal.  Ttifee  teeth  air 
no  lunger  luiulc,  liuTing  been  sup^recded  by  the  more  desirable  foi 
designed  fur  vtUeaniio  work.  F'm.  2il9  repn«enlft  one  uf  the  mmaj  i 
tbew  dmgot,  nuumfaclured  by  Dr.  S,  S.  Whil«. 
Pio.  SW,  Ordidtiiy  plate  teeth  can  be  used  and  attache*!  by 
^bvudin^  the  plaliua  {linn,  if  long  enoujib,  until  the 
endtf  come  (4ig6lher.  Am  it  iM  not  a  titatter  of  import 
ance  whirilxT  ilii'  butt!  of  the  te4-tli  Bt  gIum-Iv  tn  the 
wax-pliiicor  not,  it  i»  rardy  nocewarj-  tDdo  mueb  ^rind- 
iiig,  except  when  tlte  teeth  arc  too  long,  or  wtica  the 
part  of  the  ridge  roquim  careful  fitting^. 
Each  tonth  or  block,  al^er  having  been  pn>]>erly  groand,  is  secnnd 
by  applying  niched  wax  to  the  inner  eurface,  which  fills  the  holes  orj 
groove?,  nod  unitea  villi  the  plate  beneath.  The  auiagonizing  moddai 
are,  from  time  to  time,  applied  to  each  other  to  insure  accuracy  of 
acDustmcnt:  if  the  bite  of  the  lower  teeth  haa  been  oort^tiy  takeii,j 
no  alteratioQ  will  be  necewary  in  the  piec«  upon  trying  it  in 
nouth.  The  amount  of  Tax  applied  to  ibe  backs  of  the  teeth,  after 
the  grooves  or  holes  ar«  filled,  should  eijual  the  amount  of  metal 
nHjuired  l»  unite  them  firmly  to  tbu  biu^.  Thin  may  he  done  hy 
putting  a  narrow  .-ttrip  extending  around  Ibv  intide  of  the  arch,  or  it 
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may  be  applied  in  small  pi«-cci>;  in  either  case  using  the  vrtUE-knIf<^ 
(Fig.  300,  j  irarine<t  hy  a  small  spiril-himp.  to  luiite  the  strip  or  pieee 
to  the  teeth  and  wax-plate.  Another  strip  ts  applied  along  Ibe  upper 
e<Ip>  and  on  the  ot:tsi<li'  i>f  the  teeth,  filling  the  gnwvc  above  the  gum, 
and  uniting  it  to  (he  t(>eih  iind  plate  iriih  the  wnx-knife.  This  strip 
should  be  long  enough  to  [ww*  behind  the  last  tooth  or  hhiok  on  each 
side,  and  unite  with  th*-  wax  on  the  lingual  surface.  As  metal  is 
ullimateiy  to  take  tbc  pliic<>  of  the  wax.  it  is  important  that  the  exact 
qnantily  required  bit  put  on,  and  every  part  mndi-  perfectly  nno-illL 
This  may  he  dont-  witli  ihi-  wartn  wax-knife  and  bnishn.  (Fig.  301.) 
The  larger  for  preming  it  down  upon  tbe  model,  and  the  smaller  fur 
-fmoothing  it  between  tlie  teeth,  where  Ibe  naz-knife  caanot  be  coo- 
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giiim  too  tued,  the  strip  of  wax  in  froul  and  on  CMb  aidv  b  pumiil 
bctneiiii  dii^ni,  luitl  the  liauioueti  appearance  of  Uiu  iiulunil  gum  gtvea 
to  it.  A  M.-t  ilius  ])ry]HLr«d  ia  repraMotul  iii  Fig.  '60ii,  giving;  an  ex- 
ternal view  uf  tliv  I'tviouuetJ  wax-hand.  Thu  work  is  placctl  in  th«  tin 
ring  iu  which  (Fig.  221,  pi^  ^tOO)  it  waa  nuulo — thoupp«rodgeoftbe 
ring  prDJ<M:ting  nix>ut  a  tinirtli  of  ua  inch  above  the  ^uiuuiiin  uf  the 

t4X.'th.  u  shown  in  Fi$.  304.  Thn 
expoeed  Hirtauee  of  tfa«  luodel, 
atlcr  cutting  kroail  gro»v<s  on  tiie 
Blioulderuf  ihis  halt' of  the  matrix, 
(iM!  wliiiv  liiiu  of  Fig.  3KXi,i  to 
k(.-vp  the  two  parta  iu  proper  il- 
lation, and  of  the  wax  (bnt  nut 
of  tliu  li-vtli),  lire  (0  be  well  oiled, 
or  covered  with  ibin  foil,  and  iba 
Mcond  half  of  the  matrix  nnula 
of  the  mixture  ofpln^lor  aiui«par 
above  given.  It  in  uf  utnicvt  im- 
portance Hint  tlie  plaj-ler  bstler 
:>houM  hcworkcd  inioall  tbejoiotd 
and  iiitenitioai  Iwtnoen  the  tedh, 
and  be  free  from  air-buhblta ;  for 
the  metal  scarclw«  into  the  moA 
minute  Bpace,  and  lli«  attempt  to  cut  off  some  little  button  of  mt- tal 
l>etween  [pi'lh  oftwi  txwiltc  In  tlwir  rnii'lure.  When  the  mixture 
becomes  hard,  tlin  ring  U  removed,  and  the  part  of  the  matrix  iin<t 
made  is  taiipi'd  li^rhtlir  with  a uniall  malht :  the  two  mny  then  be  easily 
separated  :  liul  if  there  is  any  underi'iil.  or  ihin  rill^•^  the  matrix  mini 
be  warmed  before  separation.  w>  as  to  eoOeo  the  wax.    Thin  domr,  a 

groove  orpite,  and  on  c-ai-Ii 
aide  of  it  two  vent*,  arp  to 
be  cut  in  Ihc  l^ack  part  of 
the  matrix,  which  contains 
the  tcctb  and  wax-plate; 
through  wbit^b  gate  the 
mdtM  alloy  is  to  be 
ponred,  the  air  escaping 
thrnugh  the  two  venia. 

Till-  Ic^n^th  of  ilie  natM 
and  rente  adds  to  tlw  prcM- 
ure  on   the  fluid 
and  impure*  more  ocrtatnt 
in  the  flow  of  ibc  plat«.    It  i«  well  to  have  the  flask  of  such  shape  : 
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lo  pvn  ft  gtu  u  leuat  two  incbtw  long.  Fig.  SfHi  ropTMciittt  the  gate 
ftod  Teou,  nlso  ooe-lialf  of  th«  wax-pUtc  rcmorol,  allowing  the  coda 
of  ft  Mit  uf  plain  teotli.  AJI  ncctmutiy  tiimming  uf  tb«  plulcr  » 
ilmic  boibre  tlie  wax  ia  renturci],  to  prvvcnt  imall  piocn  from  fftUing 
ill  till'  itmtrix  tiy  ill"  ii<iM  of  tlic  tmtth.  TIm  main  body  of  ttio  wax 
if  itiiw  n-ii>iivu<),  iw  tl>»  utaorpliuti  of  my  consitlcnifalc  piirtiiMis  Icll 
In  till-  innlris  liu  a  tcudmcy  to  rougheo  the  eurface,  snd  thus  to  pro- 
TitDt  Uie  iiietft)  l>om  running  as  enioutbly  ao  it  irould  othorwi<«  <lo: 
but  uo  nltoin|)t  aboulil  he  inftd«  to  remova  tlie  wux  BTOund  itic  loctJi 
or  iHii!) :  thme  small  remnaulB  of  wax  will  totally  disappear  io  tho  pro- 
otm  ul~  hnutiog  up.  Alter  removinj;  tliu  wax,  eavli  half  of  the  matrix 
may  bo  li<.-](l  <iv«r  tlto  Same  of  a  tattovr  vaodle,  until  a  ili^lit  coating 
of  innipliUrk  forta*  <mi  it.  Tti«  two  pkm  are  now  hound  firmly  to- 
gutlu-r  witi)  in>n  wirv,  and  tbo  line  of  union  lut«d  witli  a  mixture  of 
pliut«r  aiHl  ipur,  leaving  the  gates  aad  renlA  open.  Tbia  it  done  to 
prvvpnt  tliotEcapc  of  tlto  metal  wiienpuured.nhicb  eoDi^timei  reqnirts 
additional  means  of  eccunty.  One  method  is  lo  put  the  lualrix,  al\«r 
yi'iTiug  h,  with  tlie  i^t« 
and   venta  upward,  into  *•' 

a  shoet-iroD  or  tin  rim 
{Fig.  306  ^  ]<arttitlly  AIImI 
with  a  )Mitti:r  of  plaster 
■ad  Njiar, 

Another  method  k  to 
Uiry  the  nmirix  in  aand, 
b  ft  shwtiron  box,  about 
four  Envhce  square;  and 
in  tlib  sand-lwth  to  lieal 
it  up,  iiutil  MORiv  of  the 
cbDiJpliutic  oiuu),  plaoeil 
on  tlie  Mild,  hi-^'iii;!  to  hiee. 
Or  thii  piece,  set  in  lite 
riiti  (Fig.  S06),  may  bo 
nliUMid  in  a  kitchen  range  or  baktyoreo,  and  exposed  loa  h rend -liak  lag 
hunt,  Miy  from  300''  to  400°  FabrtMiheil,  for  from  ihrvv  to  6v«  hourv, 
or  until  every  l>art!elo  of  moiMuro  is  driven  fnim  it ;  tlivn  pWed  in  an 
■pright  position,  tho  raeltatl  metal  pourod  quickly  into  tlio  rautrix.  If 
Iberv  ii  nuebullitiori.anil  the  metal  oorau  up  into  the  ventji  frvniy,  tbe 
plsee  win  t'J>ai«  fruni  tbo  matrix  in  a  pcrfi-cl  condition.  If  it  hubbica, 
il  may  he  lightly  l4i|))H-d  eercnU  times  on  come  bard  surface.  When 
periiretly  cold,  tlie  two  parts  of  the  matrix  arc  sc]»rated,  cxp oting  one 
of  lliOKUrfncw  of  the  plnl«. 

When  the  prooen  is  properly  conducted  from  tho  beginning  up  to 
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the  point  of  potiring  the  metal,  the  piece  will  oome  frcHn  tlie  matrix 
jierfect  in  nil  its  ]>am.    But  when  tite  metal  fuila  to  flow  freely  aruondj 
the  teeth,  and  to  cflver  ]>erfeclJy  tbenlveoUr  border  aiid  palailoe  ardl^ 
It  id  better  to  replace  ihe  removed  half  of  tl>e  matrix;  tben,  turoitiK 
tlie  g:ale  down,  heal  it  up  to  tiie  mcltiDg-poinl  of  tli«  racial ;  jiUi.-i) 
again  iu  t)i«  ftaiid-bath,  and  pour  a  occond  time.    Aittfuiptti  are  Bonin- 
tiinea  made  to  patch  the  plate  wfaera  the  detects  are  ninaU  ;  hut  U  will 
prtive  far  more  atiafsclory  in  the  etid  to  pour  it  entirely  auow.    The 
matrix  ithould  become  entirely  cold  befiiro  any  attempt  u  tuatla  lo 
remove  the  piM^e ;  otherwue,  there  will  Ih)  dajigi-r  IVnnt  lh<'  fludden . 
axpotoini  of  wnrm  ti^th  to  tlic  uir.     Tbu  drird  fnUimr  and   j>la»l«r| 
mixtUTv  iit  easily  cut ;  dipping  it  iu  water  will  nakv  it  *ciU  lollcr,  umI] 
more  eaxily  r«Riov«<i. 

If  aire  ha«  bceu  u«ed  in  ihaping  the  wax-plate,  if  the  plaster 
be^in  kept  fn-e  from  air-bubhlc»,  and  if  the  joints  between  gum  teeth  or 
blocks  have  been  nicely  jointed  and  Blled,  on  tbcir  front  edge,  iu  the 
ptuter  moistened  with  soluble  glass,  the  piece  may  be  fiuished  with 
little  trouble.  The  gate  and  vents  and  irrepilar  mlgee  of  the  pli 
may  be  sawed  otf  or  removed  with  coante  0le>;  ftne-cui  fd<^  bcmn 
dogged  with  the  metal.    Scra|Krs  (Fig.  307)  are  made  ft>r  remuvingl 

FiQ.  SOT. 


the  roughneM  of  Rorfiiee;  eurved  and  routideid  (or  ihi-  inner  surfaon: 
flat,  straiglit-cdged,  and  pointed  for  uutor  lurfitm  or  dental  intcn'tit'oi. 
If  carelcauieM  in  making  tlit?  wax-plate  mnden  it  neocnnry  to  rut 
away  much  thlekudASi  of  mtilal.  tlie  lalho-lmrre  u«<d  for  vulcanite  will 
bo  found  UM.'f(il.  In  rrdnring  ihc  thickncff  of  plnt<«,  frci^uent  iibs  of 
calipcnt  fFig*.  SOft,  3ft9i  i"  necwwiry  to  avoid  the  tujcidenl  of  cutting 
through  the  pliiti>.  Thi*  i*  wpwiiilly  iipt  to  happen  in  the  D«e  nf 
lalbo-biirrv.  Fig.  309  ifhonld  have  Ihe  tip*  on  one  side  pointed  aa  in 
F%,  SOU,  and  they  »hotdd  Iw  occtunonalty  examined,  to  see  if  both 
^dts  come  together  alike.    It  will  make  the  use  of  otUpen  more  easy, 
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if  Uie  anas  kre  kept  permaneutly  o|>eu  by  an  eluxiic  band,  cloning  by 
piTttsare  a(  the  linK>^n  at  each  trial  of  ilio  |tlat«.  Oraduutnl  mlipen 
RM  tuel'ul  alvo  fi>r  aii-n^Ufiu)*  tlie  depth  uf  arlicuUtttng  Hnw,  tbo 
Itingll)  of  teeth,  etc.,  and  are  i^uite  iudUfMUHatilc  Thin  doiw,  the  sur> 
f*ct>  is  nibbei]  finl  with  voarse  and  afterward  nitfa  riiic  cnn^-cloth, 
,  thoa  wusbed  in  soap  and  wat«r  wiib  a  liard  btunb, ulturwoni  biirniihod 
fiaiabed  by  potishiii);  wiili  oUalk  ou  a  bnuli-wlnod ;  ontnc  Scotch* 
He  a»y  be  lueii  ui  plave  of  Itie  einerv>clotb.  Tlie  upper  mirface  of 
tbc  plate  must  ucitlier  be  »cra]ivd  nor  polubnl,  lu  tbc  avcurucy  of  its 
MUptatiou  Ui  tlie  guau  and  )«latiiie  arcb  wuuld  be  iDJiinHl :  it  should 
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be  wKibMl  klinply  waII  with  a  bruab,  tmag  perhaps  a  little  whiting. 
Every  oth'T  port  ought  |o  be  fitnnhi'<l  in  tho  nenlcat  and  niosi  |)er- 
fKt  maiiniT;  thu  pivcP  in  ptil  in  a  Ktrong  mlution  of  caiivtin  juitanh, 
MM  for  two  or  tbm  minalM,  tlton  wii«1im1  iii  pure  vrat«r,  wiped 
dry,  an4)  (tnixhod  with  chalk  and  tbo  linish-whi-iO. 

Cndof  no  dr(Tunt»1ntic««  »h*>iild  tht^  (-h<i>ji]ii]>tic  metal,  or  any  otber 
tUMUloy,  be  ifilded.  The  leant  imperfection  of  lh«  oleclrotTpe  ilcposit, 
or  the  sbrnHon  of  any  «dge  or  prominence,  or  the  removal  of  tbo  coat- 
big  by  trimoiiiie  the  plal«  at  any  point,  presents  to  the  lluida  of  iha 
mouth  two  metals  ha^nugwiddy  different  galvanic  rolatious;  eleotrie 
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notion  U  iprvitithle,  luiuing  d«componli<»i  of  the  plato,  umcrraiure  to 
tlu-  pultMiI,  anil  olltm  ulcemtion  nf  th«  gum.  The  clieopl&^ic  mvUl, 
and  K}ini:  oilit^r  tiivallojra,  an;  <]uil«  liarmleKS  in  die  mouth.  Thur  ail 
filighll}'  Uirniali,  bul  the  aurfitu  oxidoseeinii  to  prot«cl  fmni  futtli«T 
acliuu,  except  where  abraded  by  the  mutkalioD  of  food.  Tim  brilliant  • 
polUI)  of  new  work  cannot  be  kept  so  long  u  on  a  gold  plate,  bvcsus 
it  U  much  notU-T :  this,  however,  la  of  secondary  impoTtnncct,  provide 
this  nit^tal  ii  hard  enough  to  remat  wearing  away  under  the  ue 
o|)vrati(>iu  of  uite  and  of  cleaiuntig. 

In  ni»tintiiiga>vt  i)f  Uictl)  fur  llin  loworjaw,  the  )^t«  thrMigli  wlit< 
the  mctxl  is  pourol  into  l)i<-  matrix  nh'juld  havo  two  lateral  braiii-h«a,' 
one  on  each  tide,  to  admit  the  tnutal  nvore  Ireoly,  The  wax-plate  should 
also  bo  thicker,  to  give  nuHicient  ntrongth  and  stability  to  Ibe  ba»e ;  in 
other  respect",  the  prolixin  is  the  same  as  that  de»erib«d  for  an  upper 
set.  For  a  partial  lower  set  of  motare  and  hicuipids  on  eac!h  Htde,  llie 
wax*plate  should  i)c  extended  behind  the  remaining  froul  leeih;  and-j 
two  or  three  thtcknesKa  shonld  be  applied  her«,  giving  vliffhew  Mil 
cieiil  to  prevent  brwiking  or  tiendinj,-  under  the  preamre  of  raa.Hti(-atio 

In  making  an  antagonliiiig  mwlel  for  an  enltre  setof  levth,  thowmx-^ 
plate  (or  the  lower  jaw  is  stifleoed  by  the  adjuiitmeut  of  a  atout  iron 
wir«,  bont  to  the  curvature  of  the  arch,  and  niado  fast  to  ood  partly  1 

di-d  in  lh«  plale.  The  rim 
wax  u  Dow  arranged  on 
ridge,  and  after  Wing  properly " 
triniiued,  it  is  taken  from  tlMt 
model.  Upper  and  lower  ptali 
iin-ihi»i  adjuntcd  in  the  moatb] 
the  artioilation  is  obtained, 
the  anicuUtor  (Fig.  310^  mac 
!d  the  manner  described  for 
iull  set  of  teeth  motiDtetl  on  gold 
plate.  Kg.  311  n'pre*eoI» 
double  set  of  t«ctli  arranged  in  wax  Dpi>u  a  pWter  artir-iilation,  ready 
to  be  placed  upon  th«ir  rospective  models  preparatory  to  the  fomiattwt 

of  the  remaining  halvtw  of 
^"'-  «"■  mntriec*  (Fig.  304).    The  Ch« 

plastic  proecM  IN  also  applies  hic  to 
partial  sets  of  teeth :  a  «iuii[l«  tooth, 
or  several  teeth  situated  in  dif- 
iierent  parts  of  the  arch,  nin 
repIacMl,  and  retained  eo  aa 
occaaon  no  inoonTcntcnco  or  aii* 
nnyanee  to  the  patit-nL  Tb^j 
only  procautioo  uecewaVy  to  b«J 
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obsen'ed  in  their  cooRtmotion,  in  addition  to  that  of  aecurkcf  of  ad- 

jiMUnttit  sod  ncatnees  of  execution,  i^  to  thicken  ihi^  |>rojiTtion«  of 

^  lb*  wax-)>lale   between  tlie  remaiuiiij^  iiatunil   k-iHli  nulHcicntly  to 

■ftR  atmagtli  to  tlie  metal  at  tliuM  jmiuul    TIuwv  poition«,  wb^'u  V017 

^^■row,  should  hnv<:  twice  the  tliiekiin«  of  tliu  othicr  |>arb>  of  tbn  plate, 

^Hvpi  ouinot  Im  nm.-d,  u  tlio  metal  ilMi-lf  liu  no  elasticity,  and  gold 

'-4De{ifs  muIH  not  b«  connected  to  Ruch  plates.   With  ihiH  exception,  ihe 

Ibniu  of  jiaTtial  pieces  tor  this  work  are  the  saino  as  f'tr  vulcanito 

vork,  bereafter  described.     Afler  baving  atyueted  the  artilidal  tc«th, 

(ud  inmli-  them  (ttut  to  the  was-{)lale,  the  teeth  of  the  model  should  bo 

rut  oir  iH-lVm'!  luakiiig  lh«  other  half  of  the  matrix,  a*  it  would  bt 

ilmoM  im|xmiblc  to  miparnt«  tliu  two  bulriM  without  bniuking  thv  tooth 

■ltd  othttT  important  p«rt«. 

But  if  iron  ftaBks  nro  used,  similar  to  those  designed  for  vulcanite.  It 
la  not  n«ceM*rr  (o  cut  off  the  teetb.  In  the  saioe  manner,  aa  here* 
after  described  for  that  work,  the  model  may  bo  set  in  the  deep  halfof 
the  flji'^k  until  the  edges  of  the  Iccili  are  nearly  or  quite  Im-cl  with  the 
eilgxtif  the  flask:  the  inverting  planter  8uppi>n;ii  the  ouldido  of  the  teeth, 
and  preveuta  breakage  on  wparaiing  the  HiuJc. 

A  piece  from  which  one  or  more  teeth  bavo  boon  bn^kcn  ran  be 
ly  rcfwinKl.  If  any  )>(>rtion  of  the  tooth  remain  iti«  n-mnvrd,  and 
metiil  that  united  it  l»  Ihe  baM  filinl  away :  a  new  looth  is  selected, 
aud  grouiKl  until  it  cormponds  with  the  adjoining  teeth ;  it  is  ibeo 
put  in  placv,  and  wax  applied  on  the  uulMde  and  inside  of  the  tooth, 
euiuothing  it  with  the  warm  wax-knite  evenly  with  the  plate.  Tlie 
apex  of  a  uonicnl-sliapcd  roll  of  was,  about  nn  inch  an<!  u  half  in 
length,  ia  united  to  the  was  on  the  back  part  of  tho  tooth;  the 
apex  should  be  little  more  tbananeigbtli.and  thebaao  half  an  inch  in 
inter,  which  latlur  aliould  Im  half  nn  inch  nt)ovo  the  cd^  of  the 
A  small  ntem  of  wax  is  united  to  thewiix  on  thcoiil»ideof  the 
leotb,  with  tht!  free  extremity  half  an  inch  above  its  edge.  A  tin  ring, 
l<^r  than  ibat  used  in  making;  tho  model,  is  now  filled  about  one- 
full  I'f  pla«t«r  and  »par  mixiiire,  nml  the  piece  put  immediately 
in  it  with  the  baaa  downward,  first  IlHing  thflineguIaritie*of  the  pinte 
with  the  plasteriathin  mixtureof  the  same  composition  is  then  pourvd 
00  top,  filling  the  rini;.  nud  covering  the  edges  of  the  teeth  about  a 
quarter  of  an  inch.  When  bard,  the  ring  is  rcmored,  and  the  project- 
tag  stems  of  WAS  withdrawn ;  the  was  on  each  side  of  the  ttMith,  and 
between  it  and  the  base,  will  be  melted  and  absorbed  during  the  drying 
prooeaih  Tlw  matrix  is  dried  in  a  Htove  or  Airnaee,  as  in  the  lir»l 
liMlanee,  Ix-ing  cartful  not  to  beat  it  up  to  the  point  of  funion  of  the 
\Atu,  Tlie  alloy  is  then  melted,  and  poured  into  it  throuf;li  tlie  gate 
iwhind  the  toolh :  and  if  it  flows,  filling  the  vent  in  front  without  bub- 
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Iilin^,  tli«  piece  will  comu  from  lliv  matrix  [wrfecUy  rotor«<L  VHiea 
cokl,  the  pluter  and  spar  are  l>rukt>n  rrom  tho  tcMh,  a&d  th«  meul 
ftround  tbfl  new  tooth  finished  accoftliu|>  to  the  direction  givta  (or 
full  Mto.  Ill  refMuring  pieces,  tlie  beatiujt  of  the  matrix  aod  mmmI 
miut  be  done  very  carefullj.  if  Ute  matrix  is  too  hot,  the  [>lat«  tagf 
fuw;  if  too  eoot  and  die  melted  metal  loo  hot.  porcvluiii  twy  be 
oravki»l.  In  intin;;  dieoplaslic  metal  and  all  other  tin-allojv.  io  ooih 
necti4>ii  Willi  plnlitia  pius,  it  should  be  nauenilwred  that  the  vxpneora 
ofa^iiifilo  rivui  to  the  aclioa  of  the  buccal  fluiib  braut  a  galnaic 
liniury.  iriiirU  will  causo  an  unpliMuaot  tuie,  and  rcmder  tkepkce 
liahk-  to  t>l<iw  dot-om position ;  hmicc  all  pins  matt  be  carefully  ttntni 
with  metal,  so  aa  not  to  bo  expocod  iu  tho  finishing  proceeaea. 

8TA5MIC  AUJOn. 

The  ddaila  of  the  Cheoplastic  proooa  have  been  given  in  their  origi- 
nal  form,  wiUi  few  modificaltoiu.  These  have  b«*o  adopted  aud  iiD> 
pTove<l  u|n)ii  iu  the  vutcaiiitu  manipulations,  m  will  bo  shown  iu  the 
next  oi)Apt<'r.  The  cheupltLitic  iii(-t«I  i*  the  pionoi.ir  of  Ibe  nuineroiM 
alloys  of  Tin  (ntannuin)  wliii'li  arc  now  clniming  tho  attcatiou  of  i1m 
prafos^oo  OS  HtilMtitutns  liir  vulcanite.  Wo  have  cJaevbere  spoken  of 
the  necp^ity  of  testing  nil  such  alloys  iu  tho  cniciblo  of  "  pritiHlrf.' 
We  ehnll  niontioii  only  two :  those  of  Dr.  U.  Wood,  and  llmt  of  Dr.  H. 
Weeton.  The  first,  because,  next  to  the  ohcoplastic  metal,  they  have  been 
longeU  known  to  tlie  profee^oo,  pariicularlr  tlioee  alloys  adapted  la 
the  filliDg  of  teeth.  The  last,  because  it  ia  vety  strong,  flows  wtll,  and, 
in  the  short  lime  it  liaa  been  obaenrcd  by  us,  retains  ita  color  wulL 

Of  iho  composition  of  Dr.  Weston's  alloy,  we  know  nothing  IxryoDd 
an  aemirniiu«  iliat  it  contains  no  copper  or  leaiL  It  may  be  Wtlcr  than 
any  of  ita  competitors,  oloaely  resembling  it;  but,  in  ignonnm  of  Um 
forinulie  of  any  of  them,  m  c&n  only  say  what,  perfaap*,  if  we  low* 
Iheee  formulie,  we  might  still  Bay — snbniit  to  the  las,  of  expcrkiios 
that  which  seems  to  be  the  best.  Br.  WoodV  alloys  are  the  nwult  of 
an  elabanu  scries  of  very  careful  cxjwrimenu  mada  aoow  ten  yeaii 
ago.  Hia  plnto^lloys  consist  nainlf,  perhaps  altogMber,  of  tin  and 
cadmium:  they  var}'  infusibilily.liardneu,  and  rigidity,  but  are  nearly. 
If  not  all,  more  fusible  than  Weston's  metal.  Tbe  following  instnio- 
tioos,  iu  contioctioD  with  what  have  beoo  given  for  ch«opla.«ur  wui^ 
and  what  remain  to  be  given  for  vulcanite,  will  be  a  8uffici4<nt  guida 
in  tbe  construction  of  plates  made  of  Wood's,  Weston's,  or  any  oihcr 
Blannic  alloy. 

Teeth  for  rubber-work  are  bcal  suited  for  this,  wEth  the  following  | 
caution*:     First:  Grind  off  tl>c  thin  upper  «dge of  gum  (eolh  or  src- 
tlooa :  tb«  anterior  band  it  umAiI  id  rubber,  and  dove  oo  barm :  if  ofj 
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tnetal.  it  Es  tt\tl  to  ci«i:k  the  bluck,  uixl  is  unDeconaiy,  ns  tiiuth  are 
rtr     '  tiriuly  sot  in  m«laA  tlinn  in  rubber ;  hiiR-o,  uo  m«ta)  sliovhl 

«V'       ,  iiji[M.Tmlgi^  nf'llic  t;tiin.     .Hecoudl/:  lu  juinliiig  block*,  do 

H  M  HjHKrtOjr  M  [>ii!«it>1c ;  if  mmvl^  the  edgca  of  f;uR)  toucb,  tbu  nli^t 
CtiQiruii<iii  nf  tlif  nltar  nuiy  causo  them  tu  tvale  or  break.  II',  liowcver, 
rn>Ri  iir<:iilvlil  i<r  ucnwily,  lliiit  liutt  kiiiil  uf  Joint  occur*,  do  ]l»  in  tnl- 
dating  blockx  lu  |^)l<t  pluu — placv  u  tJiin  piDC*  of  pnpvr  in  lUe  joint, 
beiutv  tMtiring  it  to  tliv  w.ix-plut«i.  Bdbrc  drying  tin-  fl)uk^  thi«  sligbt 
Bpaoe  csium)  bribe  i>ik|>fr  tawy  be  clusedvrUh  placer  aiid  >tolubl«g)aM, 
lo  {MweDt  inciid  rnni  niiiEiiii<^  in  nixl  making  a  mi-tallic  tmim  i>n  (h(i 
ftnat  of  ih«  block.  Uliinlly :  lie  miel'ul  i<>  cnvi-r  the  piiiii  witb  thr  wiuc 
ifhicb  givtasJinpc  lo  tJi«  nwlftl,  m>  tliai  In  &ii»liing  up  tbo  hiltvr  th<7 
will  nirt  be  rxi>'»"'»!, 
liuu-id  of  \l>e  obvnpliwlic  miitrix,  the  valnnile  fluk  (Fig.  312)  may 
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1,  hj  di'iag  out  at  th«  back  a  central  opooing  am)  tvo  smalt 
•mie  openings,  oorreepondiD);  tu  the  gate  aivd  rente.  Biic  this  does  not 
glv«  MuRkicnt  lcrn(;th  org>U- :  and  Ibcro  in  Mciuiotinllr  n  failurr  of  the 
|>bit(-  ia  such  Aasks  from  want  of  tbc  force  gircii  by  a  larger  bead  of 
natal.  Ileiice.  a  much  better  lla«k  is  one  m.-ently  mnde  for  WcfrloD'a 
tneul,  Bba]>etl  like  th«  above,  except  that  it  cxtenils  about  two  inches 
fiirllii^r  litiek;  it  alM>  htui  two  Hangea  id  front,  to  allow  it  lu  stand 
flrmly  wbil'  tlie  mvtal  i*  Ix^ing  poured.  It  is  very  im|NirIant  to  clamp 
It  nrl)  tMforo  piiiiriitg,  that  tlm  weight  of  fluid  melal  may  not  separate 
lh»  halvM  of  the  flank ;  the  xlighloal  »pace  will  allow  much  or  all  the 
iDi-tnl  lo  ()i>w  out. 

Lkiiead  of  the  felspar  mti  by  Dr.  Blandy,  the  plaster  may  be 
misTo)  with  aoaiwtone  powtler,  pumice-powder,  or  clean  white  «aiid. 
A-'  iild  prevent  shrinkage,  but  ila  fibres  would  interfere  with 

ill  >  mg  of  th«  batter.    The  Mnie  care  in  lieating  the  Qii^k  U 

ttntrmnry  aa  before  «tittc<I,  remvmbcnn^  tliat  planter  ronlioMl  in  metal 

ukM  hingor  to  become  dry.    Tlie  Aankit  would  bo  rotu-li  im- 
by  having  n  doui)  or  morci  \nAr*  drilleil  through  ends  and 
aldof,  to  aid  tlie  «Kapc  of  moiature ;  tlivy  could  be  tvm|iorarily  closed 
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viUi  wax  vKile  makioi;  the  matrix.  It  w  not  mfc  to  pour  under  Urn 
tUuD  three  liours'  drying ;  and  tbis  must  never  b«  doue  in  dir^-t  ooa- 
Utct  with  flaiue.  Moiiiture  is  one  of  tW  products  of  oombuation  in  all 
flnni«,  and  u  largely  absorbed  by  tbe  plaster;  h«nc>e  plai»ter  over  flame 
van  never  l>e  made  perfecUy  dry,  uuleaa  contained  ia  Bunie  box,  eay  uf 
aheet-iron,  exeludinf;  tliia  vapor. 

Directions  for  healing,  pouring,  cooling  ofT,  and  fininhing  ani  the 
sanic  as  given  for  cheoplastio  work.  We  Iiave  m*n  ptcc-M  made  (if 
Weeton't  alloy  which,  afWr  cutting  off  thn  gate  and  thiId,  wero  reaily 
for  tlie  omcry-ciotli  and  brii«b-whc^'l&  Thtt  rtMilt  can  W  iintformly 
M^-nri'd  by  cam  in  vhapiiig  the  wax  and  proper  ntlention  to  tempcnr 
ture  in  pouring.  These  alloys  have  a  slight  shrinkage,  not  eufficient 
to  brenk  blocks  or  chip  tbe  edges,  if  the  directions  above  given  are 
observed.  The  slight  nhrinkage  givca  the«G  plalat  an  ailvaotage  over 
vulcanite,  in  point  of  adaptation.  KrecttoDii  for  repairs  are  the  uune 
aa  in  the  elieopliulie  metal.  It  id  also  reeommeuded  to  tiiend  a  brolcca 
tooth  by  iuveating  an  for  goM  aolderiiig;  then  dry  the  pircv,  uw 
muriate  of  uncforaltux,  and  Noldcr  with  blow-pipe  or  (Mtblcring-iron. 
Ancr  m«itiing  one-half  ihv  pi<-c«  and  disfiguring  the  half  of  the  re- 
mainder, it  will  |>rabttbly  be  concluded  that  the  scamiugly  more  tetliom 
proeetM  U  the  sborttst.  Slilt,  we  do  not  object  to  trial  of  the  Wow-pipe 
and  Holilcring-iron ;  experience  is  thu  best  of  all  teachers,  perhajM 
because  she  cnforom  her  teaching))  by  Bueh  hard  blows. 

The  strength  of  the  Wood  or  We»lon  metal  pcrmite  its  use  for  par> 
tial  pieces,  and  allows  slays  to  be  formed  ou  the  plate ;  but  full  cbmfa 
cannot  be  made,  because  alloys  of  tliis  class  we  not  sufficiently  elastic 
The  form  of  such  plates  will  he  discussed  in  tite  next  chapter.  In  pre- 
paring the  above  directions,  we  have  discarded  some  innovatitMui  npoD 
Pr.  Bliindy'M  proceM,  as  being  any  tiling  but  im[>ruvemejits:  Huch,  forin- 
Maui-i-,  Ks  tlte  reci>minendutioii  to  heat  to  210°,  or,  "m  that  it  can  hardly 
be  hold  in  tim  band,"  a  fltuk  conlainii^  tttth  on  to  which  a  metal 
is  to  be  suddenly  [Hiured  at  a  tiimpf^niture  of  440^.  This  Icmjicralure 
may  be  quite  sufBcicnt,  however,  tor  Mnic  of  Dr.  Wood's  alloys.  Tbe 
8af«et  rule  in  all  cases,  except  for  repairs,  is  to  heat  up  to  tbe  Aision- 
pomi  of  the  alloy.  As  an  oflfeet  to  this  error,  we  notice  a  gotwl  suggM- 
liou  for  removing  small  reraoants  of  wax  by  washing  out  witii  hot 
water.  It  liaa  an  advantage  over  the  plan  of  allowing  the  hot  dry 
pla»ter  to  aboorb  the  wax,  in  permitting  examination  of  the  pimi  and 
joints,  ant)  allowing  cloaure  of  fVont  joints  with  plaster ;  aUo,  by  ena- 
bling the  mould  to  be  thoroughly  olean.4cd  junt  before  elaxing,  it  pre- 
vents the  accidental  retention  of  ."mall  particles  of  plaster,  which  may 
interfere  with  the  flow  of  tho  metal. 
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m  anniror  tn  tite  i)n«siion  coustaDtlf  oAed  by  slu<l«its  wlicther 
nliiminufi)  ur  iiluiniiiium  b  correct,  we  oflcr  tlie  follamng  eiplaniitioD 

tlhr-  ii)>i-lling  iu1u|iImI  at  llie  head  of  this  wctiua: 
Thi*  Kii'iiil  )«  iu  nonriy  nil  works  oq  chemistry  called  Alaminium, 
nbaking  it  fimiliir  in  bTrminntion  to  twenly-tliroc  ulher  mvtallic  ba»« 
diiuxiviirud  hy  niixlDni  MH'Dctv  and  kuown  by  Ijiliiiixvd  namiw  eiidiiij;  in 
i«n».  Noue  of  iliop,  honnvcr,  liavti  niiy  practical  viilm-  in  thi-  An»  M 
ntobiis,exc«[itChdiaiiiin,Mugn«Suin.rulliidiuni,RliO'l)Uin,nnd  Iridium. 
Tlie  last  tliree  nnniee  aie  taken  froin  clii<»!cal  Lniiii,  tliv  Ant  (no  are 
lAtinbtMl  from  CAilnicia  aod  Magnwia.  Thcec  five  mclaU,  therefore, 
wn  wtiiild  Ii!!ivi^  with  their  clteuical  tenuiDatioriH  unchanged ;  the  6nt  two 
for  eupbtitiy,  tho  la-<t  three  out  of  rwpect  for  aoiiquity.  But  we  prefer 
tbo  tornlnatiuii  urn  for  the  nu^iallic  httMi  of  alumina  for  three  reufiona : 
FinI,  <'h<-tnii-al  lll<m<'ncIatu^^■  d'H-M  not  ilvninnd  luin, since  Molylolfuum, 
Phitiiiuiii,  ArKi-tiiviiiii,  and  alt  ihv  itiL-iuLi  kuown  to  the  aucifiit^  end  in 
tuN  exc«))>t  Mcrcurium ;  »ocou<ny,  the  Mime  change  which  niukts  cad* 
mlant  and  ma^eMiim  from  cadmeia  mid  magnesia,  tuukci  platiouRi 
and  aliiminamlVocn  plaliDa  and  alumina;  Ihirrjly,  becau*c  (hi« ending 
is  unifitrm  wilh  Aunim,  Ptaiinum,  Argcntum.  Cuprum,  Zincuni,  and 
Stannum,  with  which  ihtfful  (rroup  of  nietaU  it  has  pby«ical  properties 
in  oomm»n,  raihtT  than  with  the  lar^r  group  of  metallic  baDee,  known 
only  in  l)w:  chemical  laboratory. 

Sir  Humphry  Pary  inferred,  from  hLs  discovery  of  sodium  and 
piitwAincn,  that  alumina  wa«  the  oxido  of  a  metallic  baM^  Thtt  con- 
jectural metal,  named  Ahirainiiim,  was  Bulu«4iuently  diiworcnd  by 
Wflhler,  but  remai»e<l  fur  more  than  tw«Dty  years  a  mere  chemical 
coriiMity,  until,  in  1954,  Ht.  CInir  Dcville  succeeded  in  manu&cluriDg 
it  In  large  ingots  by  the  action  of  jiodium  upon  thi?  chloride  of  alumi- 
nium; biit  the  eo!it  of  metallic  sodium  made  thin  an  expcn.iive  pr^ 
ows.  He  subsequently  ol>taiued  it  by  t1io  action  of  chloridi;  of  jmln^ 
slum  npon  the  om^e  ran>  mineral  Cryolite  —  nii  alumino-fluoriilu  of 
•ndluni,  Inr^  di^iimits  of  which  ItAW  been  <li#covcred  in  Grccnlund. 

All  riK'k^  except  limevtonei  Mid  some  mniUtuTius,  c<iutnin  nlitmina; 
and  it  rnu^nt  largely  into  (bo  compc*ation  of  all  clay  and  slato  rooks; 
h«ncv,  Dcxi  tA  oxTgc-ii,  which  constitutes  one-half  of  the  globe,  and 
mn.  whiHi  form*  one-fourth,  alumina  ie  the  mo«t  universally  dif- 
of  all  nti^tallic  oxidi-s  and  nltiminum  is  the  most  abundant  of  all 
inetalN.  Tlw  vaai  IioU  of  iron-ore  become  iD8i;^i&cant  compared  wiUi 
tlM  or»-bvdK  of  aluminum.  As  iron  is  now  the  moet  useful  as  well  as 
tbs  innsl  abundant  of  all  nietnis,  it  may  uol  be  unreasonable  to  antici- 
pita  n  time  wbvn  tbg  «xt4.-nt  lUid  variety  of  uses  to  which  aluminum 
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will  mw  (lay  I>e  applieil  Btiall  bo  proportiontil  to  tltoTaetneps  of  iu  or 
bi-tl.4.  Tlic  pmeiit  itHG  of  tilutniniitn,  in  dcnlixlry  rD(I  in  the  srlj  fn- 
crully,  iK-ara  a  STimtl  pn>poriion  to  its  future  use,  wlien  its  pnivrtlt* 
ulial!  Iipwijifi  devtJojied.  llie  manner  of  irorkitig  it  b^Urr  unHciMoiid. 
iU  fiiiiiilluiyy  «im]iliGiil,  and  iU  relaliond  to  other  nn^inU  o-trrrtjiiiml 
l)y  expCTinipnt.  Ixs  Tiilimble  qualities  uovr  known,  and  its  liLflory 
duriDi;  th«  sistefn  jmre  juflt  past,  go  flir  to  juslify  tb«e  cX[Nr4-tati<iiM. 
We  atiall  give  a  brief  suuiinary  of  tbft  pnaent  slate  of  knowMg 
aliiininuiii. 

I(  Ih  tlu'  lightcfl  mptal  knovm  except  mn^miiiro  /exprpllng  alfto,  of 
cA»r»c,  oniliiiin  aud  jwta^sium);  its  H|w«ific  gravity  b  i.^  fnr  cart 
ni«titl  and  S.67  for  hammered  metal,  about  the  wi>ight  of  gUut  or  po^ 
ccJain.  Its  point  of  fiuion  is  sonienhcro  near  1000*  Fslirt-nWit.  It 
is  mallcnble,  Limiimble,  and  ductile  in  a  high  dcjfTtr:  lia«  a  hariliMai 
«qua1  to  silver  and  excels  it  in  point  of  tenacity:  is  eight  limes  hdur 
than  iron  as  a  oondiictorof  eW-tndly,  being  Dearly  fK{ual  to  rilvvr. 
Unlikv  silver,  it  wholly  rc«i»ts  the  action  of  mlpliur,  alro  of  oilric 
aeid,  unices  it  is  boiling.  (Sulphuric  aeid  doM  not  aRi-ct  it,  aor  do  tlw 
vt^table  acids,  m  tiiric,  oxal  ic,  and  Urtarie.  Its  proper  ■alwtila  at* 
hydnichloric  acid  and  chlorine.  It  is  somewhat  nfli^ctcd  by  ihe  catMir 
alkalies, soda  and  potash;  abto,  {>er)iapa.  by  ammouia  and  quicklime. 
A  solution  of  Kidt  and  vinoj^r  it  ixud  to  afl^t  tt,  pOMibly  due  to  a 
libtiraliou  of  the  clilorinii  In  the  salt. 

Its  rectirtl  «f  nsiotaiicc  to  change  by  acid  an<l  alkali  i«  a  vfrr  fiur 
one,  and  giv^^»  ri«  to  the  conjecture  of  powible  impurity  of  metal,  in 
explanation  of  the  easoa  reported  in  which  aliimiitiim  plates  luwisrfo 
cliangc  in  the  motXh.  Thu  cunjwtnre  i*  »lrenptbened  by  the  pecu- 
liarity of  this  clian>:e;  it  occure  in  spots,  seeming  to  indicMe  Mm* 
Incal  impurity  or  alloy,  not  by  a  };eueral  discoloration  of  Ihe  plaiv,  saeli 
as  we  see  on  eighteen -carat  ^nld,  or  silver,  and  on  the  stannic  alloyv. 
Hence  we  infer  that  a  perfectly  ;>ure  aluminum  plate  will  probably 
TMist  the  secretioni*  of  the  mautb;  aho  tliat  it  is  desirable  to  avoU 
placing  in  the  inoiiih  alloys  of  aluminum  with  xinc,  tin,  or  cadrainm , 
and  that  allep  with  g"ld,  xilver,  or  platina  will  prove  Iw«  vnlitable 
than  thi^  pure  metal.  The  subject  uf  aluminum  elliiva  in  oonnertioa 
with  the  mouth  and  a*  aoldeni  is  an  open  Geld  of  inquire',  which  is  al 
this  time  being  diligimtly  explored  l»y  Dr*.  Kci>p,  Starr,  Franklin,  and 
othi'TH:  thcKe  ivfli^rrhiii  may  iw>me  day  be  crowned  with  (be  disoorery 
of  an  aliimiinim  biL*c-plat«  itinal  la  all  PMpecta  to  gold  pinie,  with  ih* 
peetiliar  adrnntngc  of  ibt  n-mnrknble  lightn<w,  Prawnt  VXlieHeneftil 
unfavorable  to  itx  pciirernf  ret>i«ting  the  bucoal  secrations. 

Aluniinimt  plativ  an>  swa^tl,  leeth  backed  *i>d  ecddcrrd  by  tbr 
blow-pipe,  just  as  in  gold  wurk.    The  boM  loldcr  (or  this  purpoae  b 
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ptobsl)!/  Dr.  Starr'i*,  cantainiiig  seven  parte  aluminain  to  one  of  pore 
tiD.  SaltUring  b  also <1odg  nitii  a  copper  ituldcriDg-tool  aimilar  to  ttiat 
Wed  by  lliioon;  Mmotiiiits  by  the  wnibincO  action  of  botb.  But  tbe 
nsulto  B«  yet  rcachi>(],  id  tlw  expcrimoui  of  soldering  uluuinum,  do 
not  justify  ii«  in  rocomin«Ddiug  tliia  furiu  uf  plate;  lu-mf  wc  tiliall  not 
givv  luiy  <l«'acr)piiuu  of  tbe  proceaaea  rvfurivil  to,  ultiiougli  rslcoming 
thvm  liiftbly  aa  cxperimenta.  Tbeswagingof  ulumiiiuni  Uilouo  just 
■a  iu  ciue  of  p>14  ur  plnltnuni,  except  tluil  frexiUtMit  aiiocaliii^  ix  neciW- 
■try.  Tbe  aiiUMiiiii];  uiusl  be  <tuitc  with  extrviui'  cure,  Ninw  tlii^  futioii' 
point  of  tbc  metul  L«  so  lUllv  above  r<;<)  Uwt  thai  the  sJiglittxt  oxccaa 
of  Ixnt  will  warp,  bltitiT,  or  melt  iJw  plate.  Tim  utruoMj  tightocn 
of  this  HM-ul  pcrmiln  lliv  n*v  nf  n  platu  two  or  tbrco  tiuiM  tbe  tbiclc- 
i>f  ^iitil  pifllr. ;  bi-iicv  iilu  mill  tun  pinli-s  muy  be  the  very  etrflnKctit 

It  i-nn  Ut  nuule  in  niiy  given  cam.  The  Ueat  niethoil  yet  proposed 
for  Bllnohiog  thd  tv«lli  to  such  a  plate  ia  by  vulcanite,  the  details  of 
which  prrxxv^  will  l>o  given  iu  the  oest  chapter.  It  is  a  peculiarity 
of  pure  Aluminum  that  Tulcikiiiied  rubber  adheres  to  11  vilh  great 
lunneity.  A  set  of  vell-clMMen  block  teeth,  skilfully  arranged,  and 
»eciir«l  to  an  accurately  filling  nluniinum  plute,  may  safely  be  ofieied 
to  iho  moat  battdiotta  anil  critical  putiuai.  It  ha.',  moreover,  the  great 
advantatre  tliat  "sixiy-ninute"  denliat^  will  uui  cure  to  imitate  work 
wbldi  cakts  "  several "  hours  Iti  do  even  jmaiuibly  well. 

Another  form  of  aluniinum  work,  am)  tlint  which  hojn  led  to  the 
]tn-*i:iit  cliUMt  Seat  ion  of  lhi.->  nietui  uiiili-T  the  hi-ml  of  PliL*lic  work,  !• 
iImi  niouided  or  rn»t  aluminuio  plute.  Experiment.''  iu  this  direction 
liAve  boMi  nuulo  during  the  piut  teii  yvun^  None,  however,  souni  to 
n*  lo  hnvtt  boQB  cuoducted  with  »uch  care  oa  thwe  of  the  lute  Dr. 
Janrn  B.  Sean,  of  Balliinorc.  who  perished  under  an  avalanche,  in  the 
summer  of  1670,  vrhilst  ascending  Mont  Blanc. 

I)r.  Beau's  inventive  infiennity  and  reinarkublo  dexterity  are  dis- 
phiyod  iu  liisweli  kimnn  "Intenltmtnl  8j>lint"  for  fraclureti  of  the  juw; 
also  in  tlie  apparatus  her«al^rr  dvncribetl,  ua  well  as  in  many  valuable 
flUggiMiinu  iu  dented  mechanic)^  In  placing  ttio  "  aluminum  proccMi" 
of  our  luDivuiod  friend  before  the  reader,  ve  :>hnll  tiike  the  litu-rty  of 
tnlir»ly  mmi-blling  bin  pupcr  now  before  u*.  i.uiiillitig  dclnilii  already 
givru  cdiiiiii"!)  to  other  work ;  avoiding  alw  tlint  niiniitcnu»  i>f  detail, 
which,  liowuvur  dMiraMc  in  a  special  pamphlet  of  "InMnictwits,"  is 
uotof  placa  in  a  |i^-ncml  texl-bixik;  aiming  lo  prcHent  such  n  ciini)eRte<l 
■laleineul  of  the  prooeM  iid  will  Ix^l  di^plny  its  dislioguii^hing  merita. 
We  shall  also  omit  certain  points,  as  to  llie  value  of  which  Dr.  Bi-ao 
had  exprman)  lo  la  some  douhls,  au'l  shall  make  several  modificutions, 
which,  in  our  la«t  eonverMUiou  willi  liim,  were  uckoowlcdgcd  to  be 
ifflprorunwla. 
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/>r.  Bean'4  Pncet*.  — The  d«uilB  of  thb  process  dMold  be  durifiAd 
iu  or'Ivr  to  get  a  clear  idea  of  the  dillicultiN  to  be  ovi^rconie,  mm)  tint 
iDgi?nii>ui'  devicea  hy  wliii:h  tliU  ia  acconipluhed.  Dr.  Brau'n  earlier 
exiwrinients  deraoDstrated  lh«  in«%itabIo  cracking  of  blitck  work  in 
aoyuUentpt  to  cast  tlic  alumiDum  in  dirvcl  ixiiibict  With  llw  tevUi; 
b«iiCG  the  plate  i»  lint  inad«  fittiii);  all  the  irrogularitiia  of  tb«  blockt; 
the  lecth  arv  then  xlightly  ohaiigvd  to  suit  the  contntcttMl  size  uf  the 
plate.  The  voDtravtioD  of  uliimiiiuin  is  so  considerable  tliat  it  ialcr- 
feree  with  correct  adaptation  of  the  plnte  in  nuuiy  cases;  litmce  a 
plttMer  mould  iu  taken  uad  a  eucoud  model  made,  et>  aa  tu  give  three 
expansioDB  of  plaster,  m  an  ofiiiet  to  this  contractioa.  I'he  lichuieBi 
and  Hlu}!:gi8h  flow  of  altiniinum  is  another  diffieulty;  this  is  ovcreome 
hy  the  height  of  the  conduit,  and  hy  the  preparatory  iitjection  of  g^ 
or  hydrogea  into  the  matrix,  with  a  view  to  exclude  the  (ixy|f;ea  uf  tha 
air.  supposed  bj  Dr.  Bean  to  interfere  with  the  perfect  flow  of  thi« 
mclal. 

The  jirocesaes  peculiar  to  Dr.  Bean's  method  are  t.  The  eonainiction 
of  sectional  modi-l  and  uiouli) ;  2.  Tlie  manner  of  making  the  mains, 
•rranftiu);  the  fLattk,  ajid  (wuring  tlie  aluminum ;  3.  'file  mode  uf  attaj-h- 
ing  the  teeth  to  the  plate.  These  will  be  minutely  dtdcribtnl ;  but  of 
other  »|>cratiunii, Bueh  a»  theiuiprt9wion,arltruliili<in,  grinding  of  teeth, 
and  fiiiUhing,  only  do  much  of  hi*  dowription  will  hv  given  as  is  pecu- 
liar (o  Ibis  method,  or  may  contain  soma  valuable  suggestion  not 
before  mentioned,   ^ 

Tn  tiikifig  impressions  for  full  or  for  partial  cases.  Dr.  Bean  alwan 
used  ptaaler  in  a  braas  cup,  swa^^  for  each  case,  and  coated  with  cot- 
ton fibre  as  described  in  the  obapler  on  impreaaions.  In  place  of  the 
bund,  there  mentionetl  eioaaing  the  plate,  he  oflen  used  a  nlout  wire, 
gra^piii);  it  with  plion  or  foret^jM,  if  awn  fon-e  wu  neccmary  in  raaoT- 
ing  the  imprHssioii  than  cimld  be  conveniently  exerted  by  the  fingefs. 
In  )iarlinl  <iuhi!!1  hi;  finiml  that  the  cotton  fihnt  prevented  the  total  sepa- 
ration of  piiwes  necciwuily  broken,  and  made  their  rmdjustment  more 

cany.  The  impuMsioa  is  partly  dried,  then 
varni^lai]  and  otlcd;  (t  is  then  ready  for 
mnkins  the  first  plaster  model. 

Tilt:  imprettiuu  cup  is  carefully  ^turround- 
ed  with  a  narrow  strip  <>f  itliMt  wax,  (Pig- 
S13,)  sofUued  and  tacked  to  the  edgi'  by  ihu 
aid  of  a  hoi  wax-knife.  In  lower  cuKVa,  ilti* 
rim,  on  the  iuniile,  should  cruatt  fnitn  riilip' 
to  ridge;  iu  jMuiial  ca«s,  it  should  fill  tliu 
spaces  c»rTe<|>uiiding  to  the  natural  teeth. 
The  imprtasiou  id  then  filled,  tun»ed  duaa 
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upoD  tlio  mnainini;  hatler  on  the  idiulcr-tRble,  anil  moulded  into  shApe 
Willi  tki>  i^jutiala;  U>cn  trimni^  with  the  knife  a*  uauul,  iritb  slightly 
flariiij!  ti'U*.  (Sm  Figft.  31J,  3ia>  aud  319.)  Anutber  itielhod  t>  to 
tarmuiMl  ihr  iinj>r«»r«a  with  putty,  ehiy,  or  p«prr-[itilp,  a*  \venla- 
Hm  ilmoribod,  uod  sol  tiprm  thin  ft  tin  ring  or  Icwl  bond,  (Fig.  314,) 
curved  im  as  to  give  pit){M.-T  dnrv  to 
iIm  sides  of  th«  model ;  then  pour 
pliuter,  reroore  th«  rim,  detiuih 
imprewioii,  oud  irim  as  before. 
In  dot-p  tip)ier  arches,  aud  in  all< 
lower  cne«e,  tlio  modvl  shotild  be 
made  in  two  halvn,  aa  described  on  page  b^,  by  meana  of  the  leaden 
•rptum  IFig.  '22l>);  otherwise  llic  ex|Huintou  of  iho  c«uu«l  ])ortion 
{t,  J-f,  KigA.  31ft  aud  '-iid)  of  the  planter  jnuuld  will  he  apt  to  break 
tbo  inocleL 

It  w  iiiiportiint  thnt  the  pittstor  ofthu  mo'M,  and  of  the  mouhl  next 
lo  Ik>  mu'lf  u]Miii  it,  nhikll  bavc  a»  much  cx|>iu]?iuti  us  {xMsihlu.  Dr. 
Bean'a  cx|>eTieiice  va»  that  tliin  plust<ir  oxpands  nK>ro  than  a  tliick 
batter,  mid  (jiiick  plairtar  moro  tltiin  th<;  «low.«elting :  our  own  GX|)e- 
riiiii-e  U  Uiat  coarse-grained  plastur  makes  a  etrooger  and  niur«  oxpau- 
•Wo  tnudvl  than  the  flu«-^raiited  variety.  If,  therefore,  iitudul  and 
nnuld  nro  maduofcoarto,  ^uiek-£«ltiiig  plaster  niade  into  a  thin  hatter, 
the  cxtrcmv  Hinil  of  vxpaiiMion  will  lie  vbcured. 

T1>«  model  is  to  be  driod  sufBcicntly  for  vanilthiiig:  thirn  ctiuK^d  with 
shellac  or  Mtodarach  vaniiah  until  a  gluicd  »urfuco  i«  given;  then  well 
oilod,  and  plnoMi  in  |xnilioii  (Rg.  315)  for  making  upon  it  the  jiia^ter 

kiilJ.  Ttiiu  inikit  W  inHiii!  in  oectioDs, 
i?rwi*e  mould  and  model  cannot  ba 
tejwratwJ ;  for  Uie  iila-iler  mould  will 
not  ill  any  ouo  yield  like  tliu  sand 
mould,  u»«d  in  twagt'd  work.  Before 
making  ibia  mould.  Dr.  tti^n  dirvet« 
Ibe  runaaliuii  of  the  promineiio;  for 
the  vacuum  cavity,  cxpn^nug  hiiniolf 
at  "  dccido^Uy  in  Tatvor  of  ahallow  cavi- 
ties, and  tooio  of  our  best  operators 
arc  rooommvoding  none  at  alL    If  this 

principle  bol<l»  good  in  oth«r  kinds  of  work,  it  is  still  more  ndviHablA 
in  alaniinum,  on  nccouut  of  the  superior  fit.  The  priMCi[)nl  n'lviintug« 
of  the  cavity  in  a  pomianeat  set  b  in  easily  gecuring  a  firm  odhcNoa 
at  Qnt,  consequently  giving  to  the  patient  Eatisikclion  at  once.  In 
tanpomry  acts,  the  piece  is  often  held  firmly  by  tlio  cavity,  long  aftiir 
an  amount  of  abwrpliou  has  taken  place,  that  would  eulin'ly  prcvtut 
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the  plate  frmn  beitig  austWDcd  without  such  ntd.  Whrn  on  nir-cham- 
bcr  inu<t  )kt  umnI,  lake  a  piece  of  Bboct-lciu],  vrliirh  rhoulil  •eltkotn  be 
thicker  ihnn  (HMi-tliirlicth  of  an  inch,  or  about  No.  22,  SuiUhs*  giMgt. 
Cut  thi«  to  proper  uw  aui]  afaape,  and  prc»  it  into  plnco  on  lh«  model 
hy  tbo  lingi^ni,  and  with  th«  ait)  of  a  bluDt>pointed  burnisher."  The 
pnniiiienci;  nmy  ol.io  be  fumied  by  cuUinff  »  corrwpondmg  d«pmaiio 
in  tJie  mould  (sov  /  Fig.  317) ;  thiii  wo  think  the  bcttiir  plMi,  wlitti 
the  model  a  mad«  in  two  parts.  As  to  tlio  propriety  of  ujiing  Ihu  cnTiij 
at  idl,  our  v!ewi>  are  vl»e«here  fully  given ;  a  very  ehaJlow  ravity  in 
ploiitie  work  U  the  h^uil  Mtjectiunable  form  af  tlie  vaouum  cavity. 

Fur  making  the  inuuld.  Ibe  motlcl  h  Hurrouoded  by  a  flariog  Icailcii 
band  (Fis-  314)  or  tin  ring,  currcd  a»  ia  figa.  816  and  317 ;  if  of  tin. 
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h  murt  be  clmwid  with  a  clump  (not  soldwcd),  n  as  to  |xtnnll  fire 
expaoxion  of  the  pla»t<T.  Th«  i»ntraof  titu  tnodi^,  to  the  (up  of  the 
alveolar  ridge,  w,  filled  with  a  must  of  mft  olnr  or  puily,  *b.t|H-<l  bj 
shown  in  the  scclionat  rleire.  Pig.  318.  e/f^,  and  Pij*.  919,/.  lihovpacv 
eg  k  (Pig<^  316,  318,  and  319>  ia  then  filled  witli  plMU:r,  placing  at 
the  front  and  back  ibre«  iJn-foil  septa  (a  *  «) ;  «o  thai  the  ring  of 
piaster,  wlica  b:ird,  may  be  remorcd  in  ihreo  [lartit.  In  Fig.  315,  one 
of  these  eectiona  ia  gliowu  in  ctwtaH  wiib  the*  motli'I,  the  day  and 
remaining  acetioDS  Wing  rumoved.  If  (lie  fnil-vlij^  are  irrc^ilnr  fir 
iiidoiitol,  thoeeclii>Q9  can  b«  replaced  with  neeumcy  ;  alw  if  ihi>  lutrk 
part  iif  the  modol  'n  vutvhI  outward,  iujitcad  of  inward  an  in  lUi.' fit^urr, 
only  tiro  sections  are  re()u!rvd.  Tlmat>|»  arc  mnrt  convraientlj  |ilar«d 
by  Mttlng  them  in  tlie  plnoter  bailer  while  in>(\ :  it  U  nut  nvt- ntinl  that 
they  should  exactly  fit  the  spaN  betvit-n  ring  and  miHlid.  Tlu*  inner 
edge  of  tbo  wctiona  in  conUict  with  the  einy  ani  Irinimrd  with  a 
sloping  face:  aee  Pigs.  31tt  and  319,  In  whieh  e  and  g  nrw  twctional 
views  of  the  'inter  rim.  in  moulds  for  an  upjier  and  for  a  lt>w<!r  piCMi 
■Grooves  or  oonical  holes  are  cut  in  tliis  edge ;  and  it  a  Ttuntabed  aad 


hy  nn  trliunio  hnnil,  and  th«  ccnlml  portion  or  lb«  modul  ran-ruUy 
jNXiroil.  When  twt,  thn  Wllcr  HcUonM  («  7)  arc  firal  carvfully  n.-jDuvc<l ; 
llie  miilillo  portiou  ii  thon  rviiiuvt-d,  exccj>t  in  cast*  of  dwp  nri^lice  or 
UBckrcut,  ffhi'ti  it  will  l>o  hifller  («>  rvinovo  llio  linlvc«  {a  b)  ot  tlie 
model  fw|iarauly.  Dr.  Ikiia's  dirigloD  of  Iho  cctitnil  part  of  tli« 
mould  iiiui  three  pieces  (<v/.cl).  for  such  cnsca.  u  reiidored  toullj  uniie- 
rowiry  by  hit  previous  division  of  the  niudcl,  8tx  picc«a  are  mora 
difficult  to  Icoep  in  place  thna  cliree,  arc  inucli  man-  triniblesoine  to 
raftktr,  niid  Innvr'  two  unncoewarj'  seanis  (Fiff.  317j  on  tb«  fiice  of  the 
model.  lb  lb«  gilan  MigguitMl,  tb«  nioilcl  in  lo  two  jtarla,  the  uiduU 
ill  Uirpr.  Tlic  joiiitH  af  the  model  anil  of  the  outer  ring  of  tlic  mould 
will  bo  Mtpanktnl  Minifwliat  by  tliu  (-x|iuiisii)ii  of  the  cetilnil  |irirtiou; 
in  maklnc  tin?  a^iund  miHlcI  aiid  niiitrix  thin  teparalioii  will  ha  ia< 
crenMi).  Tliu  indicatm  an  iticmucd  sixo  of  iho  mitlrix.  which  i»  the 
cbli^f  <>hj<'<'l  iu  1)10  coQstnictioi)  of  lli«  planter  mould  yitt  deticribed. 
FigK.  SIfi  and  317  repcraent  back  anil  fat-P  viowa  of  an  upper  cart 
mould;  Fiffn.  3IH  uud  319  rc;>r»cat  Bcctiouxl  views  of  models  fur  a 
bin  eativ. 

Jit>iT  ri'nravfll  of  tlie  DMxIel,  the  Diould  is  to  be  soaped  or  oiled,  or 
well  variiwht'd  and  oiled,  |lr(^)1n^^lU)r7  lo  makin;;  Modal  No.  2  and  tko 
&Utrix-niiid<il.  Tbo  matrix ■mmlel,  made  of  plastor  and  puriii(H--po\v- 
(Uir,  i*  (•iilM<(|Ui,-iilly  to  l>e  placed  iu  the  mnuldiag-flaak,  and  fornm  part 
«r  llio  matrix :  modcJ  No.  2  \»  iu  duplieale,  in  pure  pl&atcr,  fur  um 
in  Iha  moJiipulntioiM  of  arlirulntion,  f;rindiii((  teftth,  and  foriiialion  of 
wax-plntc.  The  nwitrix-moilel  irniinot  be  tliua  u*od  bvvHUw  it»  c<imiM>- 
eitiiiU  makes  it  soft  and  frail ;  Motel  Nu.  1  will  imt  aiwn-iT  bi'cauiw  it 
ifllooBnull:  and  in  the  atliinpt  lo  transfer  the  wax-plat«  fixmi  it  to 
tba  mairix  nther  lh«  teetii  would  Itu  disarranged,  or  the  plata  u-uuld 
bil  III  !■«  tlown  lo  its  plncc 

Pr.  [t'litiH  dintctioMA  lor  aniuulation*  grinding  of  t«et]t,  awl  «)iaping 
of  wRx-plalo  Hrn  anlolnntinlly  tlto  mme  m  (hose  giren  In  tlic  next 
cliapliT  fur  vulcanite,  wilh  n  frw  modifii-atiiniit  a*  lo  the  iiha]!!!  of  tlio 
(ilalc  iinil  thf  I'lirm  nnil  treatment  of  ih**  blneluk  It  in  inifHirlaut  ihnt 
ntry  prwution,  giwo  in  a  previous  ckupter,  should  be  taken  tu  Lavo 
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tlio  articuUtion  exact,  bo  tkat  the  joints  of  ti«atly*^tt«d  blocks  maj 
nut  be  disturbed,  or  tlie  plate  denutged,  by  aiijr  ncvenity  for  trial  in  Hit 
niuuth,  preparatory  to  tnuiaferriiig  lb«  pUiio  from  tli«  plaster  model  tu 
the  Riairix-model.  As  before  tiiat<^I,  no  good  luccluimcian  has  itecd  tu 
teit  bb  arliculntion  or  cliange  au  arrungeniCDt  of  tMlh,  which  h  h  tlu^ 
very  iHir|>o«e  of  "  articulation  "  to  give  so  accarateljr  as  to  itpon: 
great  tmgble  of  kucIi  chaiigc. 

Tbc  bust  UxOi,  or  blocks,  for  cast  aloininutn  platot  arc  Ibtwe  with 
Fio.  SSI.  ''«>''«'  ?'•»  <f'g»-  320  and  321).  The  top 
edff)  luiul  be  ground  olTwiunrv,  as  in  Fig.  320, 
and  IK)  niutal  allowed  to  lap  over  llie  frtuit  of 
^  the  block  or  tooth  ;  hIbo  a  notch  in  ground  on 
each  tUKf  oona-r  (>c«  nuoe  Fi^.>  to  allow  i 
aeptum  of  metal  to  pium  up  iMiweeo  the  Eat 
Burfnvc*  of  each  joint.  When  ground  awl  GttixU  the  pins  of  each  block 
or  tooth  »rv  to  Imt  coTerod  witli  planter  butter ;  tlui.  when  hanl,  a  tu 
very  neatly  trimiiied,  im  ua  lo  gire  cuutinuoui'  iMtid*  of  pbuter  on  ' 
bluck,  Hiighlly  cut  out  bvlwuen  the  [Hns  (Fig.  3'Jl).  The  duiign  of 
thid  plastiT  bond  is  to  give  a  space  between  Ow  blocks  or  teuili  mih) 
alumiuum  plate,  which  is  atV-ruard  made  continuous  by  drilliug  holei 
in  tlie  metallic  Npia:  as  sccu  in  Fig.  326,  and  abown  in  8<.-clion  by 
tlic  rouud  tjtot  in  Fig.  322.  Into  this  oontionoas  (pace  tlm  rvtaining 
alloy  is  flowed  as  hereafter  to  be  d<acribe<l,  having,  in 
upper  sets,  sufBciciit  Iwly  to  bold  tlie  |nnK  (Fig,  322), 
bui  in  loiror  ectn  u  greater  lliickncm  (Fig.  &i'^),  wkuo- 
ever  it  is  thought  dmirnble  or  prncticnble  to  give  weight 
to  tlie  lower  plate  by  an  cxcca  of  the  alloy.  In  Fig. 
32fi  Ihe  pins  of  the  two  removed  blocks  are  repreMiitod 
a*  being  yet  covered  wiUi  plaster;  a,  a  are  the  connect- 
ing holes  in  the  septa,  and  6,  b  are  the  small  openingi 
into  and  out  of  which  the  metal  is  to  flow. 

When  the  urticuluting  ptutv^  are  ntplaced  by  the  deiieaie 

wax  or  prepared  guttA-pcrclia  pliitc,  which  dcicrmiiMs  tJn 

thicknesB  of  the  aluminum  plate,  the  following  precnutiooi 

arc  necessary:  "Take  a  suitable  wax  tool,  and   upon  it 

uiL^t  n  small  portion  of  pure  yellow  wax  over  ibv  liunp  or 

gas  flaroe;  this  drop  of  wax  is  now  introduced  behind  the 

blockx, and,  bdng  hot,  ilquiekly  flows  into  themoi't  minuia 

portions  of  the  vacant  space  between  them  nud  the  plate. 

This  operation  i*  rejivatvd,  with  froth  portion*  of  wax,  until  the  whole 

vacant  space  l>etwL-en  Llie  bluuks  and  plate  is  cumpluivly  filled.    All 

spaces  or  air-bubhlee  under  the  blocks  will  lie  filletl  up  with  tlie  solder 

CompoNlioo,  adding  unueccsMrily  to  tlie  weight  of  the  piece.     \Vhen 


tli«  te«il)  cnme  Away  rrom  Uifi  tcniporarv  |>lat«,  it  U  tlesinble  llial  thi? 
*li  '  a  iin  iil>j<ilutvly  iirL-umie  iuij>r«dtii<>i)  in  ihe  was.    The  tmih 

b>  I  ...  I  iieJ  to  tiici)lati^  iu  proinrr  ptiHltion,  [lUw  ami  loeili  tiu%y  now 
be  teaiovHl  fVom  Uic  articulator  in  onlrr  lo  boiliuile  further  opera- 
tlaoH.  T\n>  luodcUing  of  ttio  wux  't»  <-i>HtiuuMl  ov<^r  ihn  j<lnstcr  iovatt- 
nient  of  lli«  jmw,  ik>  b»  tw  complcHriy  cowr  it  with  a  rtiffimiil  Uii<-k- 
DO*,  giving  urtitini)  tho  luiek*  itml  edge*  of  the  Icetli  t)io  vxarl  «linpe 
tlHireil  ID  tli«  alumintim  ))1at«.  The  ojx^rnivr  ucciwtniui.'d  (u  viilcaiiilu 
iRirk  thmilil  lti>  frinintli-d  tltiit  1)0  mii^t  luy  u»i<lo  nil  his  vulviuiik-  iiloo* 
nWit  ni'ildtiiii,' trnx;  die  mntcTlul  he  n  nuw  ulimit  to  <]ral  with  in 
wholly  dilR-rint  f rum  thst  compountl  uf  gum  unl  siilpliur,  which  can 
Ik>  tcnipnl  ami  filed  alinoel  as  easily  aa  trood.  Ttie  ni«tal  alnminum 
has,  we  mny  sikr«Iy  eay,  five  liDtes  the  strenjftU  of  an  equal  thickness 
of  nibhvr ;  yet  it  ran  he  cast,  by  means  of  tb«  apparalujj  hi^re  de- 
eoribed,  In  plaits  aa  thin  na  thiJM  unliuarily  lucd  fur  gold  or  silver 
wiirk,  rupre»eutiu)(  ercry  minute  )iurt  of  tlic  wax  model,  rapyiDg  eren 
Ibe  e^ratchea  uv  inipLTftN-tiouit  lu-ciili-iiully  niivh  upon  it.  TbvreTora 
it  ia  inijMiriaut  anil  ni^ccwory  tbut  gn-at  cnrc  tihould  ho  Inkcii  in  giving 
to  lli«  wax  iumIcI  tli«  fulnott  luid  furm  <li^irv<l  in  tliv  plab--*,  and  no 
more  »■  particularly  on  tJu)  iiwiilc  or  |)aliitin<>  portiin  uf  Ihi:  mmld- 
plste  nit'l  along  Out  edges  of  the  hWki  — «o  that  ihrrv  >biill  bo  need 
uf  but  little  Bliog  or  loraping,  uftor  tlie  pintc  iic  ciuC.  Tlie  plii*l4:r  ovat 
the  |>ins  miut  be  covensl,  but  no  more  wax  Hhikuld  be  a>Id<.Hl  tlian  b 
Beoenary  to  give  tho  rL-cpiiiit*;  Mri-n<'lli ." 

Fn>m  the  foregoing  ri'niiirk.-<,  it  will  lie  w«<n  that  Rfiecta]  care  is  re- 
quimt  in  forming  tlic  wux-platv;  finat,  hemura  of  tho  liaplQcas  of 
aluminum,  wliidi  U  not  «o  t'Oeily  nxliicud  as  eiIhl^r  vulcanite  or  tlie 
Diannic!  all-iyn ;  iweondly,  hvcauM  ihu  wait  iindrr  t!ic  blocks  );ivt"t  sliapo 
to  the  plaKr,  tlit-roBN  well  a«  iu  other  [»irtf,  sinee  tlio  plule  is  fiisc  iiide- 
prnd*-ully  of  tho  blocks.  Also  it  is  uccvTuary,  in  order  thai  itiu  alumi- 
num may  fit  tint  blocks  or  teetli  accuratoly  on  the  outside  (Fig.  326, 
afr),nnd  on  iKe  inner  Tt^tooned  edge  ft- 1»),  to  prevent  the  rclnining  alloy, 
as  far  ns  poMsiblo,  from  coming  in  contoct  with  the  buccal  fluidi.  Iu 
emootliing  the  wax  surface,  I>r.  D«au  (as  also  Dr.  Rlandy.  in  the  chm- 
]ila»tio  jiroccKs,)  recuRimenda  glazing  it  by  a  ((uick  ji-t  of  bluw-pipe 
flamo.  Tliis  we  rou^ider  untttfi!,  and  by  no  mcuos  ^o  Ui-t-umto  as  the 
OomhlnMl  use  of  the  wax-knife,  Ibe  lingi^,  u  Mi-ip  ofoilod  buckskin, 
and  n  rommon  match  tapered  t«  •  verj'  lliin  llitt  i^dge,  for  email  inter- 
■ttcw. 

Tlie  ni'Mlnl-plnt4!  is  now  nraily  for  rernorul  from  model  No.  2  to  Ifee 
matrix- modfi I,  to  wlitdi  it  must  bo  securvil  around  the  edges  hy  u  little 
vnx  apfilted  with  the  u*ux-knif«.  Hot  enoagh  for  lcm[>ornry  adhMioii  to 
Umi  plutcf.    Tlio  oompofiiiiau  of  tliis  niod<il  is  tlic  suoM  u  for  the  r«st 
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of  the  matrix.  Dr.  Bean*9  pmporlioiu  Are,  one  part  bj  ire^hi  of 
biiiL  )ilafit<^r,  two  ]>arl^  of  puntioe  jiowder  (No.  3),  ImiIUo^  tin?  jiumim 
bcforu  mixiog.  lu  pouring  both  mixlei  and  matrix,  lue  hot  wati-j  lU' 
make  tli«  settiii);  more  raj)id  and  to  give  gr«at«r  «xpAii> 
sion  to  ihe  mitdul  (ibe  pumicD  tt'uda  tu  rvianl  itd  aeltiiii^); 
add  tlie  mixed  ponder  of  |iumit:o  and  ploftcr  to  the  watrr 
(iiul  niik-r  ti>  ihii  jHiwdur)  graduulty,  m  u  to  completely 
gel  rid  of  Uie  air,  eoaluint^l  lii  aJI  powders  ;  pour  the  ha^ 
t«T  at  orn'owhiliTtliiit,  miu  to  havvauiiilorm  texture  and 
sccnri-  it«  flow  iiiUi  p.vm'  niintiU>  intrmiw. 

Brujihw  (Fij^.  .'524).  «i<:h  w  are  used  for  ffllinji,  may' 
be  used  for  working  plaster  butter  into  amall  rucuwai; 
but  forgetful  nest  to  wush  out  tli«  ' 
pla-itur     before    bar«lcning     aoaa' 
spoilit  llu-ni,  bviiro  wo  prefer   ths 
stilT-poiiitnl  wiiiji-foathcra  of  xmall 
fowl.     Auulhi^r  jilaii,  vlMiwbi-n'  re- 
fenx-il  to,  ia  to  duplooc  the  air  by 
valiir  ju«l  before  ptiuring,  or  by 
the  UNj  of  ibin  Iwtter.     Ii  ia  heal 
to  urn-  riitbf'r  ihin    baiter   in   alL. 
cases;    (lie  genilo  tDovement  of  ft  I 
pointed  feather  under  the  8uHa<.>«J 
just  after  puurinu  «iil  eflectuolly 
difllixige  erery  air-hobble 

The  iVqwrfld'on  «/  fAe  Matrix 
/or  Ponrwg,  aud  prcoiutioQ*  nocca- 
sary  to  obtaiu  a  ]>crfM!t  plate,  ara ' 
the  operationa  next  in  nrilcr,  \Ve 
thall  fint  dfM'rihe  ihc  lla«k  aud  lU 
appurti-naiicvM,  then  th«  tUMtnerof 
iwiiig  tbcin.  Fig.  S'25  reprvaents 
Dr.  Beau's  iwtallic  Sask  K,  cirni- 
lar  in  ehape,  perforated  witli  hulot 
to  facilitate}  drying  the  matrix.  It 
\a  kept  in  U]>right  position  by  llwi 
flask-hoMcr  0,  its  two  halvisi  hcli! 
to^Uier  by  ibe  tbumb-M-rxrwit  X. 
X.  At  the  top  of  tliv  flttsk  are 
ihreu  ofR'nin;^;  into  the  central 
one  ia  fitted  a  fire-clay  gate  A, 
communicating,  by  ibe  l<aider  b, 
with  the  ptate  to  be  jxiurvd,  anili 
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[tig  a  firc-claj  conditit  It,  winch  mutt  bo  rxnctly  fittml  to  it  bj 
^nditig  th<iiii  |np-ilipr.  Into  ihc  lwi>  Knatli>r  fi<lo  openings  nrw  iiltwl 
Iho  VHil-cu]«  P,  P,  corittiiiuiig  mch  n  bnneh  of  ytin*.  lo  pi'raiit  tli« 
•Majie  of  thcgiw  «i:h  vrh!clt  thp  mdtrix  u  chnrgnl.jun  before  pour- 
ing, tuii  fOf  prrrvnt  lliu  poirtbilily  of  cxploirion  by  ignition  i^ftbe  gas 
witliin  the  tLna):.  Thv  wirvs  iilm  diill  tbc  nietiil  afti^r  il  liaa  flowed 
UinK)|;b  tliOTcnt^  and  ilius  permit  the  hnu)  of  miAiil  in  the  conduit 
to  net  in  forcing  tlio  aluminum  into  (be  miniitcet  jiartsof  tbe  onulx. 
Tlie  Bfveasoriea  of  the  im-hinj;  nnd  pouring'  pr<x<t«s  mv,  &  woMo-cnp 
hnit);  bcbinil  A,  by  hol»  in  two  fliiu);m,  iiiMu;;h  irbirU  ih^  vvn^cIlpe  D 
may  \mM  wb«n  set  in  tlu-  vcuU;  n  gm  or  ki-roseni;  xbivo  fiir  ilrying  ami 
heating  flaxlc,  with  iih«ot-in)n  Ixix  to  Itold  (lie  flwk;  a  Htwiau  cnii-ible 
Inr^  riiMU^h  ^l  h<rl'I  not  b^*  (liun  lbrv«  ouncnt  i^fahi milium  :  cTiicible 
and  romluit  tun>,-«;  i>lovc  i>r  ftiriim-t^  fur  ntclliug  mutiil  iinil  healing  coD- 
dnit ;  a  piiMi  with  flexible  rotinoctian  to  totao  gntoraotor  or  gm-burner. 

With  them  cxplannlion*  of  appiirnlus,  we  proceed  to  the  deiiiil§  of 
the  ojienilions  of  /iiriv.'iii^,  l>ryiriy,  and  J^uriny  (A«  Piate,  The 
uatrix-modol,  with  pinte  an<l  littU  iictM,-hed,  u  sntorated  with  water, 
then  SRt,  teeth  npwarxl,  into  halt'-thuk  K,  which  has  juat  be«n  ha]f 
filled  with  puuiice-pinHter  biittcr:  tlie  model,  xinkin};  to  the  ed|^nf  the 
n-ax,  raittea  iJie  batter  to  ll)o  u>p  of  the  bnlfSiuk.  The  giUu  A,  fittfd 
lntotli4)udf  opeiiinjtbefura  pouring  the  plaster,  is  held  lliivu  by  a  wiro 
Iwbtol  uround  the  part  projecting  into  tbe  tlaak,  the  end:*  of  whicJi, 
ext■^n■ling  into  thd  hatti^r,  arc  firmly  caught  iu  it  lu  it  HOtit;  ii  tiltlc  nnx 
at  6  will  prevent  any  pliutrr  from  entering  the  cnniil,  Tlicpliisterfur* 
flico  K  Is  Innimcrl  with  knife,  spatula,  and  Hponge,  l>cing  earcftd  oot 
to  injurn  the  vurfaco  of  liie  )>1ato  or  deraujje  the  te«-th ;  it  \t>  then  either 
coatcil  with  Mnp-Wut<T  or  ivith  a  layer  of  very  thin  tin-foil.  A  tuper- 
inj;  leader  of  wax  {b}  i*  plitced  fmni  tbc  buck  of  the  plato  to  the  fj;ale 
A,  and  two  Boialleronnt  (,i')ureattaobMl  to  ihcalveolarpanof  the  wax 
I>late,  and  ihdr  eud^f  GlipiMnt  into  tlto  rcntu  D,  D,  when  these  art:  eel  in 
place  to  receire  them.  |r,^   gng_ 

'Vilinn  all  b  in  readi- 
n<M  for  tlio  other  hulf  of 
tbo  matrix,  pnK^ed  with 
giDoi  caro  III  n-move  tlio 
btockii  (Fig.  »3(1>,  whtc4ii 
liBVi-  l>ceu  V'h  until  now 
for  the  pr«<ltH;tioa  of  the 
nharp  <M)gn>  nf  iho  was. 
ThiT'  will  rendiiy  come 
away,  bringing  no  wax,  or 
la   any  way  dinnging  It,  provided  the  plas1cr<backing»  have  been 
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THnuhcd  or  well  ollei),  and  iiie  parte  of  ihb  block  io  contact  with 
tlie  wiix  aUa  oiliMl.  Bee  Ibat  na  particles  of  pWtcr  or  other 
station  arc  oa  tho  wax,  aixl  i:<>rrL-<Tt  any  amtleiital  iujuriea; 
pU«o  the  olbur  luilf-flodc,  and  fill  nitb  great  oue,  working  tlie  tKin 
batter  with  a  bnnfh  or  feather,  to  tliiit  U  nhull  penotist^!  rvc rj-  crevioa 
and  ho  wholly  free  from  air-b\ikti]c«.  Fill  tlifl  l!la«k  fliiih,  no  that 
in  placing  the  lop  the  pla^t^r  »hall  fill  tho  couutenmnk  bi^lox  and 
retain  it  lirnily,  ^t  the  flaak  in  tbe  faaldor  C,  and  clamp  it  until  tl^ 
has  set;  then  warm  it  toahont  1:25°,  reronve  the  vents  D,  D,  ecp«nti 
the  flasks,  and  carefully  irithdrnw  the  softened  was.  To  avoid  the 
danpier  of  overheatiug  the  wax,  we  prefer  warming  the  flaska  in  water 
of  known  lemptinitnre.  The  plate  will  ofteo  aomeaway  entire;  if  tim 
•oft,  let  it  stiRt'ii  by  cooling.  Minute  portions  of  wax  an:  )M«t  mmoTwl 
lifter  hardening  with  cold  walcr:  it  ijt  hotter  to  K-av*  tiniall  pieces  for 
■bsoriition  into  the  matrix,  than  endanger  the  Hirtiicn  by  picking  them 
out.  Dr.  Bean  recommends  oiling  both  the  plate  and  plaster  in  tli« 
first  hnlf-niutrix  before  pouring  the  s««oni);  but  soap-water  or  tliin  foil  is 
better  for  the  plaster  Burfiice,  and  the  vax  surface  is  ropied  with  mor« 
oertaioir  witliuut  than  with  oil :  tlie  absorption  of  the  oil  ia  no  in' 
prorement  to  tJie  matrix. 

The  two  half  njubi  are  now  placed  in  a  small  iron  Imz  or  qtcd  o\ 
a  gad  or  kcnui'ne  stove,  uning  the  ordinary  vulcanizing  heat, 
flask  should  be  kept  at  about  the  temperature  of  a  laundress' 
Dntil  thoroughly  drr,  which  irill   require  from  one  to  four  hours, 
cording  to  the  inten«iiy  of  the  heat.     Ca^es  that  are  ready  to  dry  tlEI 
tlie  evening  may  be  left  in  the  heater  all  nlKht,  provided  the  heal  does 
not  rise  above  300^  or  S50^.    Any  wax  left  iu  the  mould  is  ah*ar 
by  the  oiimpo!<itioa  as  the  Bask  is  heated ;  but  the  lieat  should  not 
such  an  to  cause  the  wax  to  smoke  or  become  charred,  as  tlii*  would 
make  tlie  matrix  very  tend«r :  if  the  heat  were  carried  still  &Lrlh«r,  thaj 
fAiuU-.T  might  nhrink  in  vultime,  and  crack. 

Tim  lji-»t  furnace  for  heating  the  finvctay  conduit  would  be  one  con- 
■tnictcd  of  sheet-  or  cast-inm,  ItDcx!  with  fire-briek,  having  an  internal 
cnpovity  of  one  foot  in  length,  six  or  eight  inches  in  width  and  depth. 
The  onlinnry  domc<<tic  preserving  furnace  answers  well  for  ooke  orj 
chureotil  when  provided  with  sufficient  leuj^h  of  pipe  to  give  a 
draft.  The  faniaccs  mentioned  may  be  conveniently  used  in  the  ope«l 
air  by  attaching  two  joints  of  pipe,  or  they  may  bo  connected  witli  « 
brick  flue.  4-  ^i^  ^'^^  l^"'''  '^^  '^^'^  >>  preferable ;  on  this  the  conduit 
is  laid  and  frei)uently  tunied,  so  as  to  heat  up  gradually ;  it  may  then 
be  covered  with  charcoal,  and  ocuuionully  tunied  until  the  coal  fai^ 
ignited,  when  the  cover  of  the  ftirnacc  is  put  on,  and  the  fire  allot 
to  burn  until  the  conduit  becomes  rod  hot  throughout  its  whole  length. 


At  tho  untD  tiin«  tli«  luctol  slioulil  Iw  mulic<l  in  nu  ordimrf  Horiui 
crooiblo  placni  tti  tiw  winfi  6r«  wltlt  tho  rutiduii.  An  orvliniir}-  untlim- 
cJtt  gnite,  UT  unthnicite  con)  M4iv<-,  u  found  in  oiiswur  wuU  bvdi  fur 
hulitig  iha  coatluit  kihI  mclUug  tlio  mouil, 

WLiI*-  (ha  i-unduit  and  meUil  are  boiitiujt,  tho  fluvk  i^huuld  i»  pr«- 
pftrcd  lor  ciutiiig.  Hariag  bocoOM  jwrloctly  dried,  cath  half  of  th« 
f  aeJc  ID  sdccMsioa  mu}-  bo  gnepcd  eccun-ly  vr!lh  a  tniall  baDtl-vioe^ 
and  ibe9urf»c«  of  the  matrix  heated  up  with  a  ebaq>,  quick  bluw-|tipe 
flame,  to  burn  awa>'  any  oil  or  vax  that  may  be  upon  it,  aIiM>  to  drive 
off  any  gaMs  that  mi)^lit  form  at  the  moment  of  nuiiu);  ihv  niLtal, 
which  wuuld  cause  it  to  "  blow."  Where  no  oil  or  wax  is  prowut,  this 
prcMWdii  may  he  omitted,  aud  the  two  parts  of  the  fluok  preawd  together. 
The  TOObi  should  uuw  bo  trit-d  into  their  pWi^  nnd  immnliatvly  re- 
idovhI  :  if  Ihcnt  U  t>u«picion  of  nny  loom  particles  of  plaelcr  in  the 
mould,  tli«  Hofk  should  Im  upvnfid  nnd  examined,  and  every  pnrlicle 
of  looee  roRtter  removed  by  blowing,  or  irith  n  soft  cnmel's-hair  brush. 
Tbe  flaak,  bcin^  a;!;niii  cloeod.  in  \Atioe^  in  iho  elnod  or  holder  iu  the 
position  eJiown  in  Fig.  S'iH,  and  the  thumb-ecrcws  turned  until  the  flaak 
if  tightly  diNted.  Il  might  be  well  to  iorert  the  Ba»k  with  a  blinking 
motion,  to  allow  any  loowe  |Minlcl«i(  to  escape  nt  tbe  giite.  Fliuk  and 
holder  nre  now  plwed  over  tlie  ga«  or  keroMue  ttove,  nnd  the  flame 
allowed  to  pluy  diirctly  on  th«  firtvclay  gate;  by  tbi^  time  this  has 
become  red  hot,  nil  tthould  be  in  rcndtneas  for  c»ting. 

The  Btnnd  coniaiuini;  tbe  flask  is  placrd  in  a  »)inllr>w  iron  (kui  to 
receive  any  overrunning  metnl.  nnd  tliowoateKrup  altuchud,  on  before 
dcecribed,  nt  the  bock  part  of  tbe  Rask  so  08  to  set  level,  nml  not  inter* 
fere  with  the  gate  or  vents.  Tlie  vents  should  be  also  exiiminrti  to  S06 
lliat  they  are  properly  Glled  with  (he  small  wln^,  nml  tliiit  thure  is  a 
free  pnssage  of  air  through  tlietn.  The  conduit,  B,  i»  now  Hftei  from  tho 
fire  witli  the  tongs,  and  any  dust  or  loow  pnrricb^  b1i>wn  from  it  by 
tniUDS  of  a  tube:  the  end  prtrviouoly  tilted  U  then  plurrd  upon  tbo 
gate  A.  Tlie  fla^k  should  he  so  pIunM!  tliitt  tlio  cmiduil  will  stand  par- 
pond  ion  lurly.  It  is  tukcn  from  the  fire  nl  A  ml  hent :  the  moment  the 
minnw  jinMra  off,  a  jet  of  hydrogen  or,  mono  conveniently,  of  common 
burning  giu.  in  in}rcted  for  n  half  miiinTo  into  tho  conduit  and  matrix, 
Mcaping  nt  the  vents.  Tho  alutninuin  is  then  poured  wt  quickly  n3 
poeuble,  tneanwhile  placing  a  small  slab  of  GreH^lay  oi.-er  the  top  of 
Ihn  coiHltiit  lo  retain  the  gas. 

Pouring  rhe  mcial  U  ihe  climax  of  the  foregoing  «erie<  of  operations, 
and  on  )l  du[>emla  the  succeaa  or  failure  of  the  whole  work.  The  cru- 
cible sh'nitii  contain  not  less  than  tliree  ouncv^  of  nlumioum  in  solid 
pieces:  nil  sentjM,  or  fmgments  of  other  melling*  or  plates,  should  bo 
laid  luide  for  refining,  a-t  hereafter  deaorlbed.    The  metal  should  have 
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•ttainod  %  full  ml  Iicat,  but  nheat  pourvd  «]m>u1i1  be  at  a  ilull  red  heat, 
■(  u'htt'h  il  t*  qiiitu  fluid.  If  the  loctal  i*  too  hot,  the  oMing  will  be 
nnigh  fuid  nior«  [i»niii»,  and  tf  too  oool,  deli<»te  portioiu  of  tbe  pluie 
or  ri'Tii-  (bill  |ilnu«  do  not  rendily  fill  ouL  Tlie  skilCal  operator  will 
•oon  learn  tho  ]>r<>|H-r  hciil  Tor  period  cMting.  This  poiot  isol'uiroott 
importanon  in  nil  mi-t«lliccastiags,  but«peciall]r  in  atuiniDuni.  When 
all  is  rauly,  the  crucible  id  iiited  from  ihii  Sre.  and  snjr  loose  purtiuloi 
blowo  from  tbe  sarfkix  of  tbe  ui«tat.  Ad  tbe  IJp  of  tho  cmciblD  i* 
bro'Jght  to  the  top  of  tbe  conduit,  tbe  fire-day  cover  U  qtii<:kly  n- 
mored,  aud  the  metal  is  iniitantly,  (|ui<-kly,  yc^l  carefully  jmured.  Aflcr 
tbe  first  tipping  of  the  crucible,  coutiiiu«  tlie  muveinent  iritiiuut  emo- 
tion until  tbe  whole  eouduii  U  fillwl  to  th«  top.  A  rkilful  band  vrill 
turn  in  the  motal,  and  follow  it  ii|i  willi  tlio  ivnuiinilt^r  mit  airvfully  ret 
rapidly,  tliat  the  cumliiil  will  In;  liili'd  Ui  tiw  tup  from  the  tirel,  mad 
remain  m  wUbuut  riiiintng  over,  until  tho  metal  fills  the  moubl  ami 
cntvr*  the  rrab'  with  a  biwing  eound  ;  such  a  method  of  pouring;  will, 
in  uincty-ninc  auos  in  the  hundred,  produce  a  perfect  caatiii);,  pruvideii 
tbe  matrix  ta  properly  prepared. 

As  Nou  tta  the  mould  and  eonduit  are  fiiU,  if  there  b  no  leakage 
anywhere,  the  crucible  ia  returned  to  the  fire ;  after  tlie  lapse  of  ten 
or  fiftuei)  Hocoudd  the  conduit  ia  grasped  with  tbe  tongs,  and  by  a  des- 
teroua  ini^vcineni  iit  detached  &am  the  gate  and  itutanlly  held  '>v->:r  the 
wosto-cup,  into  which  the  kIU\  fluid  metal  drops.  After  a  alight  lap 
on  thv  Htu^k  or  pan  to  renioTO  nu}"  renwining  metal,  the  conduit  b 
retunitxi  to  the  fire  to  oool  gradually.  Am  toon  a»  the  conduit  b  re- 
moved, while  tlH)  caMiDg  is  yet  hot,  the  vcnto  0,  D,  «hiKild  be  graspeil 
with  the  hand,  shielded  by  a  cloth,  and  forcibly  twisted  an:>uod  until 
they  come  away.  Tbia  Ihey  will  easily  do  if  not  too  tightly  pot  in, 
breaking  off  the  vent  leadere,  and  bringing  away  the  portion  of  meul 
that  liutf  gone  into  the  cylinders  and  among  the  wirct.  Tlic  Qwik.  sboold 
BOW  bo  left  to  cool. 

When  cold,  open  tbl^  dnsV.  and  remove  tbe  plaster,  softening  in  water 
if  naeoMwry ;  cut  olF  tht;  gate,  vents,  and  all  eurplua  metal  on  tbe 
edges  of  tho  plate  with  a  jeweller's  saw :  then  proceed  to  adjust  the 
blocks  or  teeth.  TlieM  will  not  fit  tbe  alumiinira  as  they  did  the 
wax -plate;  fint,  because  of  nlirinkage  of  the  plate; 
BrcoiKlly,  )m!cuu»o  of  minute  irregularities  in  tbe  melalUe 
Kurfacc,  which  cannot.  In  all  cases,  be  prevented.  The 
toob  for  .this  adjustment  are:  a  wet  of  vnuill  cbi»rb, 
which  can  be  made  of  old  escavatorfl(Fig.  327);  a  bi 
round  file  (the  finest  of  rubber  liiot  or  courMrt  of  gold>^ 
plate  fil«a) ;  tbe  lathe  for  retouching  the  porcelain  juinu; 
and  some  red  paint  and  a  «natl  bnub  wJtli  which  to  aauettain  tlio  in- 
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terftring  polnu  Decenary  Ut  be  removed.  Ik-t;iniiing  (Pig.  336)  with 
■  tDolnr  l>Iock  M,  finx  ranwviilg  the  ploet^-r,  mliich  in  the  figure  ia 
reprawotwl  UMill  cureriiig  th«  (Miis,  fit  lli«  outer  eJge,  flJiog  uwa; 
•urpliu  or  ovcrl4i|i[iinf;  mvukl ;  jNiiat  surface  V  of  the  block,  and  applj 
U  to  t)in)>Ut«:  Ui«  n»ixt- 
:  {H)ini.>  iiti  tbo  meuilltc 
I  Y  wUI  beculomi, 
taum  bu  cut  aHiij. 
Contino*  this  until  tb<^ 
iniKT  (Vl  iukI  outer  fX) 
«>lg»  of  tlic  plate  are  vx- 
utly  arl«pt«<L  The  bi- 
otiepid  block  B  U  Htled 
In  lh«  fame  roantivr,  ex- 
cept iliut  lilt!  Hide  next  tlm 
tnoUr  block,  nriil  {ktIhiiib 
tliot  t<li»-k  uIm),  iiiiiHt  W  hxtclicd  li);lilly  on  tlia  coruudum-vheel,  to 
RccuininoilBt*!  the  rwluced  eiie  of  tbe  arch,  caused  by  coutnuilion  of 
th*  MtiiniitiiiQi.  This  rooood  jninling  will  oH^n  eBablc  the  operator  to 
niakti  lin<¥  of  union  bo  exitct  as  fcciircely  to  be  delected.  lu  ihia  way 
all  till!  bliK-kg  or  fpim  teeth  dre  to  be  adupled.  Ktving  special  attention 
to  tii«  ontcr  (X,  X,  X)  aud  inner  (V,  V,  V)  linos  of  union  bclnceii 
tba  ntGlnl  and  porcelain :  tliu  raebillii;  surfaoe  aliuuld  aluu  at  tliLt  tiiuo 
Ui  fiiiiAhi^l  along  theae  «dgw,  rtady  for  llif  polihiiirig  wheel.  Thwi 
retnovL'  nil  tlte  blocks,  and  drill  the  c«)iiiuiuiiiciitiug  boles  a,  a  la  tliu 
unuIUc  rapta.  See  also  Fi^.  .122.  shoiving  |wsilion  of  the  hole  In  tbd 
nptutii.  In  drilliu^  u!»e  oil,  aud  rcinctaiwr  that  the  tlowi^it  motion 
of  tliu  fool-Uithe  b  the  bent  fur.  drilling,  iia  rapid  motion  U  h<?t  for 
poli>hin{(.  Holen  or  uoilcrc-utit  nuiy  «1m>  he  inude  in  tiiv  thickur 
paru*  of  the  metal  vurluci;  Y,  Y,  an  rvcniniiig  poiuu  for  the  voldcriuj; 
altny. 

Scraping  and  polialiiDg  the  pl«t«  in  tlic  next  *tep,  dilTcnug  little,  if 
at  nil,  from  the  methods  uw>d  in  polishing  otbor  |>lal<.if.  Scrapcn 
•bould  bu  very  nhiirp,  and  cut  tiMtvr  if  ihu  «iirliioc  i*  uiM.  Emery. 
c''  '    I  bpoili'd;  it  WfOrk*  bctlfif  ami  1»«W  loiigPT.     Sjcotch- 

il"  <l  in  j)liici.<of  lh«olotb,  aud  givivan  i'xiTllcnt  mrface. 

Fiiw  film  are  apt  to  vlog,  aiu]  re<)uire  tfav  uw  of  a  Mmtch-bruBh.  Dr. 
BcMii  finimhvtt  his  work  with  lUtur-^mery  on  fell,  leather,  or  bristle 
whwU.  If  the  wax-plat4.-  in  curvrully  niadt.*,  very  little  cutting  of  the 
aluminum  will  be  necewary.  Clcantc  the  plate  with  noap  and  brueh, 
to  ntnoTO  all  trace  of  polishing  materialu ;  then  atlacti  the  teeth  again 
with  a  Very  litllcmndlagiriirn'ax,  wiping  the  c<lge!tX  and  V.iFig.  ll^S,) 
ami  boinH  carvTul  that  do  vx<!CW  of  was  or  gum  ihall  lie  bitween  tha 
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«uriac«9  Y,  Y,  vhcr«  the  metal  b  to  run.    The  piece  is  now  remij  I 

itiVGitt  for  the  Holderiny  /Vocmi. 
Tnke  a  tip  or  sheet-iron  split  riitg  fX)  about  two  inches  deep,  Iid<l 

togelJier  with  a  luorablo  cUmp  (Pig.  3'2ii),  and  pour  in  pumi«fpU*ln- 

hatter  to  the  kcigiit  e ;  tlii'm  611  the 
pulatine  Btd«  of  the  plate  with  th* 
same  and  set  it  upon  e,  with  ttir 
teeth  upward,  havttig  fint  attached 
orer  the  holes  b,  i  (Fi«.  328)  two 
Ncnall  waxcyliiidrioal  gates /(Fig. 
329)  about  nit  iiK-h  long.  Con- 
tinue pouring  the  batter  over  plate 
and  teiilh  until  llic  teeth  ar«  cov- 
ered, or  up  to  tim  line  bclwoen  e  and 
d,  being  careful  not  to  donuige  ibe 
latter  nor  the  «rax  gates.  6pr«ad 
tlio  projecting  pmnte  of  th«  wax 
gates,  with  a  waxkuife,  around 
the  opening,  and  pla(%  over  then 
the  metallic  gale»  a,  b ;  tliea  com- 
plete the  pouring  of  tlic  layer  of 
lifttter  e,  allowing  ibc  gates  to  pro- 
ject etightly.  Place  the  Hug  and 
its  contents  in  tiie  oreu  of  a  kitcbni 
ftore  or  in  tl>e  nhuve  -  mrntiooed 
iron  box,  over  a  gas  or  kerosena 
^toTC,  and  drv  fur  thrve  or  four 
hours  at  ;M0°,  ot  Ihenttbouta. 
gates  or  coniliiita  A,  B,  ael  tbeni  in  the  gates 


m^ 


Warm  the  "  prwsuro ' 

a,  f>,  and  pour  the  soldering  nMoy. 

The  hardest,  toughest,  and  most  fusible  of  Dr.  Wood's  ello^  will 
answer  for  this  purpose,  Tlie  work  should  bo  heated  until  a  sinaU 
piece,  laid  on  the  plaster,  fuses;  the  metal  should  be  poured  us  soon  ns 
Ailly  melted.  With  theae  precautions,  if  the  work  is  also  slowlr 
cooled,  the  most  delicate  bhiok  will  not  be  cracked.  I'w  eit)w:r  etm- 
duit  for  a  gate,  and  pour-until  iha  metal  n<tr>  lo  tlw:  top  of  tx'tb  ;  then 
•«t  in  a  cool  place  until  the  entire  ring  i»  quiu.'  cold.  If  Mic  small  gate 
and  vctit  arc  not  o!«tnictcil  by  jilwier.  ami  the  work  has  been  pro- 
perly heale^l  up  and  poure<)  at  the  right  tcmperotare,  the  flow  of  the 
metal  is  certain ;  if,  aI«<o,  the  oprmtor  ia  mvt  guiliir  of  the  gnat  folly 
of  attempting  to  open  the  piece  while  warm,  bo  will  find  no  cracked 
blocks. 

When  the  flask  is  cold,  remove  the  ring  X ;  then  cut  away  the  pla» 
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lb«  bock  salSci«ntlf  to  ex]M)««e  the  ro<b  of  mcUJ  /,  and  cut 
inrotigh  tUeiu  w!th  a  saw  ur  flic;  Ute  coiiduiu,  etc.,  iDay  tlivQ  bo  re- 
noveU  without  diini^r  uf  hrcHkiiig  off  the  rods  /  to  n  yray  to  injura 
the  \Atkte  Bl  jotnU  a,  b  i  Fig.  ^29).  These  poiote  an  tho  onljr  places 
«h«re  the  suldur  i»  <^\|>'it>c<l  to  view,  proviilc*!  the  blocks  Iiiive  beeo 
itefyratcljr  jolutul  and  nc-U  fitted  tu  the  plate  alnog  tlio  inner  and 
ndt«r  Itnn  X,  X  and  V,  V  (.Fig.  328).  It  mu)-  be  drilk-d  out  at  Ihate 
|K)tiitd,  tvod  III)  aluiiitimm  wire  or  wr«w  in»on«d  and  drcsted  oiT  evenly 
wttL  tbti  >urfaCL-.     In  ihr  xitmc  way  minute  holes  iu  th«  plate  may  be 

■^ded ;  bitt  lurf;<:r  d<ilV-cbi.  in  a  <-aat  plato,  mako  a  new  one  n«ceHHary. 

^^Vir  A  lnwoT  plate,  thv.  process  ie  th^  same  as  for  an  up|ii-r,  uuIcm  U 
isde>tgn«d  to  giro  it  tlic  weight  k>  de^iirable  in  aurh  {Mvova.  To  do 
this  it  is  otKttBAry  to  iucreasB  tlie  titie  of  the  plaster  cbv- 
eriug  of  the  pina  {a  Fig.  330);  thuit .making  the  aluminum 
)>late  a  mere  ulirll  if,  on  tlio  iiisidi;  and  avKT  tlio  ridge, 
mwting  the  pircolaia  gum  c,  whtrh  T'lniu  the  front  of  tlio 
•hl^]|.  Dr.  B«an  suggats  that  this  extra  space  Bhall  bo 
pTon  by  placing  a  roll  of  clay,  n,  behind  tiu:  teeth  and 
vrcr  the  wax-plate  d  d.  If  tiia<le  of  piaster,  its  removal 
vntild  derange  the  wax,  untcR)  it  Ik  made  in  eerlioiu,  or, 
after  boing  niadi>  continuous,  in  broken  ut  the  block>jointa.  If  there  ii 
jklaibir  over  tito  plim  only,  a!>  in  Fig.  822,  the  clay  a  can  etuily  Iu 
wiUidravn,  iuhI  huuU  particliia  wodlied  out  aftiT  the  IiIdcIu  e  un  ro- 
luoTwl,  wilhimi  injury  to  tbc  iihell  of  wax  H,  d.  TliIs  uliimiDum  »hi-ll 
Uiay  nuflVK'r  well  in  tJinw  co^ra  whor^,  from  cxtm»ive  ahmrption,  a 
very  deep  piste  is  n-iinifed,  which,  if  mailc  entirely  of  any  of  the 
Manoic  alloys,  might  be  objerlionably  heavy,  Bui  in  the  nuijoriiy 
of  coses  a  base  made  entirely  of  these  nlloys  would  answer  fully  oa 
mil.  If  not  belter,  unless  objected  to  by  the  patient. 

lirjiairt  nf  broken  biwks  or  teeth  are  best  done  by  melting  out  all 
the  wildering  alloy ;  llHm,  after  replacing  the  new  tooth,  invent  o^  before 
dnerilM'd  (Fig.  329),  aiw)  pour  fredi  alloy.    Tlie  trouble  is  but  tittle 

^nMtt'r,  (IN  the  inroating  prooen  must,  in  any  event,  be  repealed,  and 

Wm  tiwull  will  bo  much  more  Hatisfaetory*.  Repairs  of  the  p!at«  will 
tddoni  bv  called  for,  owing  Ut  the  great  atrength  of  the  metal ;  but  if 
ivqnired,  the  only  fati^faetory  repair  will  be  a  new  plate;  pofsibly  a 
crack  might  be  rciutin^l  by  riveting  over  it  a  piece  of  aluminum,  but 
Ihe  plan  '\f  »i>l  r«ummtMid<-d, 

Tlie  IbllcH'ing  in  Dr.  fivini'it  ntethod  of  refining  aluminum  romp, 
«hieh  will  he  lotind  UMflil  to  workers  in  this  inelal:  "Aluminum  ii 
not  tiijnn^l  by  fre<iueiit  mHling.  providc<l  there  are  no  impurities  in- 
tnxlured ;  on  tbt-  wintrary.  it  ii-  nndtred  purw  by  repeated  melting  id 
a  clou  crucible,  luiug  uo  flux.    Even  In  the  clcaucKt  crucible  tliero 
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is  alirnjTs  cooticlcniblc  inta  left  behind,  coDiisttng  of  the  tliia  tragb 
fliro  of  oxidu  that  fornu  on  the  tarbux  of  the  tntld:')  mam,  man  or 
1«»  mixed  with  i>urD  mnul.  In  outing  an  alumiuum  plal«  tbiN  ilroM 
and  all  small  scrupe  of  metal  shoald  be  carpfiillr  excluded  tnta  lh« 
onit-'ible ;  the  metal  is  m>  light  that  tbeee  thiD  lilm<i  of  oxide  rvadiljr 
mix  with  the  metal  and  cause  defeetB  in  the  ctating.  Fur  the  twiaa 
reason,  pumipe-powder,<:barooal, and  olber  mch  matter,  ihould  bf  carv- 
fully  excluded.  Alt  !^ueh  droaa  and  Bcni[»  miift  be  laid  wide  and 
carefully  kept  from  mixture  with  other  niclaU,  until  a  Fuffici^ul  ii»sa- 
tJty  has  accumulated  for  Uie  following  proccm  of  rcSutog,  by  wliicli 
DinetAen-tweutietha  of  pure  metal  may  be  recovered : 

"Take  a  Heaeinu  crucible  capable  ofcontainin];  all  the  >cf«pa^  et&; 
Rllit  with  coarse  Turk'a  Island  ?all,  cover  iriih  a  piece  nf  clay  or  «h(*4- 
iron,  and  place  it  cm  the  lire  uutil  healed  to  a  chtrry  rod.  to  fu»c  the 
■alt.  Put  the  droMt  and  McrajM  into  tho  melt<<d  chloride  of  nyliuns, 
and  rait>o  the  miiM  to  n  hrij^ht  ri'<{  hc-iU,  until  all  hii?  liM-it  thoroughU 
mi'ltcil.  TliiMiruciblc  \*  itww  liftiil  from  tin-  fin-  ami  tho  mutal  pourwl 
out  into  tngota:  the  waslocup  which  acoontjMiuic*  thu  uliiminum  ajipa- 
niiu  Mn,'«  well  ta  an  ingot-mould.  When  all  that  can  be  obtoiiwd 
in  this  way  ha«  been  poured  out,  return  the  crucible  to  the  fire,  and 
beat  aj^niii  to  a  bright  red ;  stir  the  nutae  vitlt  a  soapotono  pencil,  and 
let  it  rest  fur  a  few  niomeuta  in  tlie  fire;  then  r^nore, cool  for  *  while, 
and  plu»^  it  into  a  vessel  of  iraler.  The  crucible  it  of  courtp  unfit 
for  any  future  use ;  the  walcr  didcwlrc*  the  «alt  from  the  niaw,  Icaviag 
globules  of  aluminum,  varying  lu  t,\u>  from  tliat  of  a  muaket-ball  to 
the  amalleat  nixed  nhot.  Tbe«eahould  be  co]tocl4«d  and  af^in  mdtn) 
in  a  clean  erudble,  formiugan  ingot  uf  jnirv  mctnl.  By  pursuing  this 
course  tliere  in  little  low  in  the  UM  of  the  ux-tsl  in  the  dental  lalKira- 
tory ;  but  a.t  there  id  great  danger  of  introducing  fragmcnta  of  other 
metal*,  Hucb  m  tin  and  zinc,  tbix  ghoubl  bu  carefully  goardcd  agaUM 
by  Tfjcx.-ting  all  filingn  and  very  small  acrape." 

Thtr  furc<goiiig  prucHva  of  Dr.  Bean  ovoniomes  the  aluggish  flow  of 
aluminum,  by  liydnwlatic  prtmureuf  fluid  metal  lu  dm  conduiL  TUi 
conduit  is  about  six  inches  in  Icngtli,  and  ia  repratrnu-d.  a«  an  lh« 
otiicr  pi(rt«  uf  bit  apparatus  in  tlj^H.  325  and  32d,  nne>balf  the  (Vill 
EiiQ.  Others  have  attempted,  before  awl  since  Dr.  Bean's  invention, 
to  meet  this  difficulty  by  injecting  tbo  metal  in  a  pasty  or  in  a  fluid 
slate,  hy  apparatus  more  or  l«wt  cnntplex.  Wo  think  the  hydrostatic 
principle  more  oimplu  and  free  from  liie  danger  of  injuring  pan*  by 
excea&jve  injecting  force.  GraiiCed  that  such  force  ia  unnocuevry,  aa  b 
the  sledge-bam Ricf  violence  whieb  vplils  gold  plates  in  swaging,  and  the 
lenrage  which  bn»ks  iho  screws  of  rulcaniiers,  cracks  anil  difptacia' 
blocks  and  opeoa  their  joints  in  the  packing  uf  rubber;  jret  Uw  fiv- 
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titHtiAy  of  Ottse  accid«it8  aU«sU  tlie  ton<ic<ncy  to  Bobstitute  bnito  fiirc* 
fur  skill,  aixl  imikeii  il  de^rahlp,  wheoevcr  pfueticublp,  to  linvc  &  K\f- 
luniling  jHiwcr  ratliur  thitu  one  which  may  (nod  henue  ceruiuly  will) 
bo  Rbuaml. 

DlvMting  Dr.  Bmn't  proctw  of  three  oomplicAtione  vhiclt  ato  not 
atl»pl«(l  by  olliors  it  Ih.-toxk'*  us  simple  as  Aoy  wv  liitvc  burvlofurv  mco. 
TbcM  are:  I.  Tlio  enliirgetnenL  of  tlio  model;  2.  Tbo  casting  of  iht- 
plate  BCfarately  tram  the  blocks  ;  8.  The  use  of  gaa  before  pouring. 
The  flret  uiiRht  Iw  omitted!  in  small  moutha  or  those  covered  with  soft 
nh^mbranc ;  or  it  mi;:ht  be  doite  in  other  l«£a  accurate  ways,  as,  for  ID- 
ataace,  by  cunlint;  the  outside  of  (he  riilj^e  with  a  ihiu  layer  of  plaster. 
Tbo  aMond  might  be  omitted  iu  cam;  of  plain  tcelh,  aliw,  perhaps,  in 
Map  of  Kiiifilo  gum  bwlh,  provi'U^l  ihfi  juiuti  arc  uli^htly  -luiiaratMl  by 
|M|wr  1')  niton  for  Minirauiioti  of  tin;  incial ;  but  bbcki  will  ini^vitabl/ 
cniek  if  siibji'clvd  to  tb«  contnictilir  force  of  aluminum.  The  Ibircl 
bt  pt'rhapf.  In  all  caecif,  Iw  oiuiUei),  trusting  to  proper  heating  of 
rix  and  inclii)  fur  a  successful  pouring. 

I)r.  Bean's  mode  of  atbiching  the  bloclu  to  the  pUt«  is  not.  in  our 
nptnloH,  SR  uiHXcepliounfalo  na  his  mode  of  makiog  tbo  pinto  ittclf, 
lor  the  followiog  reamua.  Tlie  blocks  will  seldom  bo  fitted  to  the  plat« 
(along  tbe«dg«ti  X,  X,  V,  V.  Pif;.328_i,  and  cannot  be  fitted  to  each 
oihur,  with  HDch  accuracy  as  entirely  to  exclude  the  buccal  Suids. 
Hence  galvanic  action  L>,  to  lumte  extent,  iueritahle;  inducing  chaogo, 
lot  ill  the  ch^Oli^i-ni-pitivc  aluminum,  but  in  lbi>  i-Wtrri-pDititive  alloy. 
Tiro  rwultfi  may  follow:  an  unplc4u<ant  tm^tc,  wliii-h  the  alloy  alone 
would  not  oecaston ;  displaoomenl  of  tlia  tMth,  by  tbo  oxide  accumu- 
lating between  the  two  metaU.  For  these  reiuons  wu  xhouhl  incline  to 
pmfiu'  altachiucnl  of  tlie  blocks  by  Tulcanite.  with  some  moilifiralioD 
of  the  plate  to  [Mrniil  blocks  and  plate  to  be  brought  together  io  the 
vulrnniting  flnxk.  Th«  detaiLi  of  auch  «  combtDation  will  be  given  in 
Iho  n>-xt  chapter. 

In  (yMKluding  thr*  section,  wc  repeat  tliat  the  uw  of  Aluminum  ia 
DmltAlr^'  is  of  recent  origin,  the  properties  of  the  metal  undcreloiiei), 
Mu)  its  moi't  appropriate  manipulations  as  yet  undetrrmincd.  Al- 
though expcrimraitJ"  thou  far  indicate  a  want  of  durability,  they  rvvnil 
pn>)>crlii'8  which  should  stimulat«  to  renewed  effort  in  ovcrconiiiig 
acknnwlrtlged  difficulties.  Taking  lesaon  firom  the  injury  which  th« 
ehmpnen  and  facility  of  vulcauile  have  inflicted  upon  Prosthetic 
DcDtidiry.  wo  may  puistlily  find  in  aluminum  a  denial  bade  poseoasiKl 
of  an  uiKurpftsaed  combinatiou  of  excel  leDO»;  ni)uiring,  however,  for 
Ihcir  development  an  amnunt  of  lime,  cure,  aud  skill  that  will  exclude 
jt  IVom  the  practice  of  iIkmo  who  are  doing  euch  dl«crcdit  to  tht;ir  voc^ 
Uuo.     We  sbgutd  regard  tlibi  oxcluiion  u  one  of  ita  liigbcstt  recom- 
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mendations  U  the  notice  of  all  vino  seeic,  by  the  excellence  of  their 
work,  to  do  honor  to  tbdr  Profeosiou. 


■VULCAHO-PLAeriC  WORK. 

Uiul4)r  thiK  name  *re  inchiiled  aU  v<-;ri>tsi>le  iDDtorinl*  nhicb  haro 
bneii,  or  Riny  iKirvuftt-r  bv,  imMrjutralvd  with  «ul[itiiir,  iixUiii',  or  ullicr 
aul]t>tjuicra,  for  (ln^  <fvvi!lopinvnl  of  Un>!«;  ixictiliiir  projwrtiw,  mt  wrl! 
km>wti  ill  Hnrtl  Ru!>bcir.  Inspi^raiitral  liuMvl-oil.  smbpr,  nnd  gata 
<.'op»l  hnvc  tbus  bwa  i-'XpiTiiiKriitwl  with,  but  wilb  ronills  thus  far  verj 
uiiKntiifactory.  Th(>y  arc  hero  mentjoDed,  became  it  is  by  no  metoa 
improbable  that  among  the  vegetable  oils,  resic^,  or  ^urm  now  luiown 
or  to  bo  diacoverod,  there  will  be  found  oae  vhich  sball  exod  any  yet 
kiioWD,  in  thiMO  remarkable  (jualilied  iraparled  by  Milphur  to  iJie  neio- 
0414  gurus,  {3ut(a<percba  aud  Cuoutchouc.  These  diflVr  fmui  «(>nie  itibcr 
resins,  in  an  opacity  vhu:h  follows  tlieni  througli  their  mrubinatinns 
with  Hulphur,  luaking  It  iiDpoftiiblc  l4>  ohlaiu  even  »  lolcmble  imibf 
tion  of  mucuti*  iiiuiiliraiie.  Poiuibly  sonut,  a^  yoi  uoknuwu,  vuIuld> 
utMa  transparent  rctin  nuiy  be  found,  rarrj-iiig  tuto  it*  oontbi nation* 
enough  of  traiislurmcy  to  g;ivc  that  peculiar  Hftt-bkn  atiimsriiin  whkfa 
DOK  chamcterizce  porcclain-guni  coli>r«  alone.  Tfa*^  history  of  nurat- 
<dKiuc  teadb««  us  tluit  it  is  not  unpu«»bla  we  may  be  in  daily  use  of 
aorae  soch  gum  or  rc«in.  The  only  vi>inpouod«  of  gum  (more  strietly. 
reein)  and  sulphur  that  hare  been  tried  to  any  extent  aro  Curallite  aad 
Vulcanite — the  trade  names  of  sulpburnted  giitia-iwrcha  aiid  sulphur- 
ated  caoutchouc :  also  spoken  of  as  sulphide  of  cnoul4;)ioiie,  because  the 
new  propertiis  developed  by  the  union  are  such  as  make  it  appear  to 
be  a  (rue  cheniieal  cunipouud,  and  not,  like  the  veiniilion,  etc.,  often 
iHcor[>orutvd  with  il,  a  niechauical  uiixturet 

Con/lit^  —  Gutta-Porcha  in  the  nuluiiua  exudation  of  a  tartai  tree, 
the  Itotiattilra  Outta,  found  i-xlitnxivi^Iy  iu  Sumatra,  Borneo,  and  the 
Malayan  Peninsula.  It  w*s  firxt  bmiij^ht  to  the  notice  of  Euro]>cans 
by  Dr.  MoDtgomeric,  of  Bengal,  in  1812,  uikI  in  a  fi?w  year*  attrii<-t>-<l 
much  attention,  for  those  valuable  propyrtiwt  which  bare  »tn«!  made  il 
so  indispensable  to  the  dentist.  Twvlve  yeant  ago  cxiwrintrnti!  were 
made  with  it  in  combination  with  Nulphiir.  CoiubiiiiMl  with  half  iu 
vei)(hl  of  sulphur,  and  the  compouud  then  mixtsl  with  half  its  wvight 
of  vermilion,  it  formed  a  Eulstance  known  as  "Oirallite,"  which  har< 
dened  under  the  same  conditions  as  Vulcanite,  and  of  vhichilpnuuiKd 
to  lieconie  a  formidable  rival. 

Unforluitately,  one  property  of  crude  gutta-percha  followwl  it  into 
this  combination  —  its  tendeoey  to  become  brittle.  It  u  well  known 
that  shectx  of  this  sulxttaiice,  whether  the  ptire  crude  gum  or  that  pr»- 
parvd  for  denial  use  by  large  admixture  of  foreign  matter,  will  beoonu 


TtTLCASITE. 


in  tiara  m  hrittle  lu  U>  braik  ii)mn«t  at  a  louoli.  Tlie  rulciuiixcfl  gutU- 
percbi  bsfi  ilie  tnmc  pn>[irrly  in  Icn  mttrkml  ilt^rw,  but  nui['>  uiou|;h 
so  to  be  btal  to  it«  prptvtisuuM  o*  n  rivnl  ul'  vultiiiiiii!.  ilcix^'  oonil- 
Itte  ia  DO  longer  avowcdijr  ummI,  and  vvni  iU  name  m  almoai  Iui;p3lten. 
&i  peniat«nl  is  thin  iiijuriuiM  |)ro|)crtv  thai  it  will  altt'ct  ajijr  rubber 
roint)oiiii<)a  vith  wliii-h  it  rany  be  iiuxm).  Any  nucfiicion  of  ihu  prea- 
eace  nf  gutis-pertba  sboaKI  lonibtniii  fiul]>l)Unito<l  cmuuicIk>uc  fur  dea- 
tal  nan :  Ibia  laitt-tuuaod  guia,  fauwuvor,  tuny  be  brittJu  and  wurtlilcat 
trvm  atlmixlure  of  other  wbAaacM  bcetdeB  guUik-pcrcku,  as  wilt  be 
bcn«ft«r  Mated. 

VULCASfTE. 

Cuoutx-tiiiuc.  formerly  known  ii>  KJaalio-resiIn,  and  atill  mora  univer- 
mlly  known  lu  Indlo-nibbor,  was  diwovaml  by  crrliiiD  Prencli  Aoado- 
ntdan«,  in  Cayenne,  in  Ibo  year  173&.  Fur  many  yeara  lU  only 
kmma  value  wus  lu  an  eraser  of  Ivad-poncil  nuirka.  Dr.  Prieatley, 
the  dUliu/uL«licil  discoverer  of  <m-f^»,  in  the  preface  to  hip  work  oa 
fenimitivi^,  pulilbtbed  in  1770,  epeaks  ilius  of  it:  "SiDce  tiii»  work 
waa  printed  oCT.  1  have  ftsoa  a,  HibstAnce  (uo  name  U  given  for  it) 
exc«llHitly  adapted  to  the  purjiow  of  wiping  from  paper  the  marks  of 
a  blaek-lead  jienoil,  It  fflUiit  therefur^  bo  of  eiD);idar  use  to  Ihotie  wliii 
pntctiw  drawing.  It  U  eold  by  Mr.  Nuirno,  rauthctuutical-tnstruiueut 
makvr,  ajypiKtite  tlie  [loyal  Exobange.  Ue  aells  a  cubic  pi^t-e  of  about 
ball*  an  im-li  for  tiireo  abiUin^,  and  says  it  wttl  htet  «evoi'uI  yvan." 
It  vsiui  »iiU  iiiiiny  ynrs  aftvr  ihU  lliat  it  was  oonBued  lu  thiu  uhc,  and 
W  ibu  making  of  rubber  sIiuca  and  bottler  by  South  Anicricaii  and 
Eul  Indian  tiativctt,  who  formed  tlicm  on  clay  mouldit  from  tho  fru«h 
exudnli^in  of  the  Siphonia  duAhmi,  Jittropa  rtatliea.  or  I'itu*  elaMiai. 
Upon  dii>i-ovi,'ry  of  a  Mlv«nt,  iU  us«»  wen-  extended  by  britigiu^'  lu  bvnr 
tile  BkilliMl  labor  of  dviliaitioH  ;  but  tlie  fa^'t  of  iLt  bL-vimiiiig  luird  and 
rigid  (yut  not  brittle)  at  i^"  greatly  litnili-d  \U  vuIul-.  The  principal 
•olveuts  of  moulfhoiK-  bt«  npiril.*  of  tiirpi-ntim-.  bi>ul[>lii>lc  of  eurboD, 
befitut,  eihvr,  clili)fof»ini,  naptha,  and  thv  c»t«itiiil  oils. 

Mr.  Cbarlm  Goodyear'a  discovery  of  the  retnarkublo  eSecte  of  buI- 
phtir  in  (-uinbinalion  with  caoulilMfUC  htx,  riiice  1840,  oxlended  tbe 
ajijilii-'iitinn  of  this  gum  to  an  aliiuwl  inlinite  variety  of  uses.  In  cer- 
tain [troporlinna  and  at  certain  temperatures,  tbe  sulphur  doea  not 
mnoh  impair  tlip  remarkabty  elastic  and  flexible  property  of  the  native 
gum,  but  prewirvM  it  at  Inn-  tern pe rat unti.  SubK>c]ueiii  ex|>eriuientA 
led  1«  the  dinciivery  of  Hurd-rubb<ir,  Hbi<;h  ut  fint  was  made  into 
«ombe,  button*,  etc  It  *tt»  tbut  utwd  for  a  number  of  yc«r«  before 
its  application  to  dental  purjioees.  Tliia  wa«  fintt  alteinptcit  u.-i  uarly  as 
1853.     Mr.  Bovan,  a  fonnor  employee  of  ttie  Goodyear  Comjiony,  Dr. 
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Putnam,  of  New  York,  and  Dr.  Mallett,  of  New 
pereoDB  known  to  the  writer  as  engaged  in  these  e 
others  were  at  the  same  time  thus  occupied.  Bui 
ingly  cumbrous  vulcanising  apparatus  (Dr.  Putn 
hundred  pounds),  and  the  absence  of  that  know! 
and  those  appliances  for  its  mauipulalion  which  e 
give,  it  made  very  slow  progress  for  the  first  few 
estimated  that,  in  1856,  not  more  than  three  hu 
any  use  of  it ;  in  1863  it  was  conjectured  by  Dr. 
tal  agent  for  the  American  Hard  Rubber  Compai 
quite,  three  thousand  employed  it  in  their  pra< 
doubtful  if  there  are  three  hundred  in  the  whole 
not  made  more  or  less  use  of  it. 

Hard-rubber  possesses,  when  prepared  in  grea 
qualities  which  fit  it  for  use  as  a  base-plate.  It 
buccal  secretions  and  unchanged  by  them ;  it  b 
strength,  great  liglituees,  and,  when  properly  vulci 
of  elasticity.  For  some  purposes  in  prosthetic  den 
and  for  some  few  it  is  indispensable ;  but  the  mer 
tion  is  shared  by  other  plastic  substances,  and  for 
shown  that  the  fit  of  an  old-fashioned  gold  plate 
ferred.  The  annoyance  of  numberless  patents  ni 
the  material  are  two  serious  objections  to  its  es 
who  regard  dentistry  as  a  profession  rather  tha: 
points  are  elsewhere  consiilercd. 

Dental  vulcanite  is  usually  incorporated  with  ■ 
color  more  generally  acceptnble  than  the  dark 
sulphurated  gum.     But  rubber,  sulphur,  and  veri 
Eubstnuces,  and  can  never  themselves,  or  by  coi 
materials,  bo  made  to  assume  any  resemblance 
which  porcelain  alone  has,  thus  fiir,  been  able  to 
poralion  of  such  substances  for  this  purpojie  has 
seriously  to  impair  the  strength  of  the  material. 
canite  are  much  more  troublesome  than  those  wit 
probably  few  will  take  the  trouble  of  miikiiig  1 
teniied  series  of  vei-y  careful  ex[icrimeiits,  by  Pre 
dense  the  following  statements: 

Okoutcbouc,  two  pitrts;  nulphur,  one  part;  fori 
her  which  is  the  stron^'cst  of  the  vulcanites.  ' 
modification  of  color,  purest  vermilion  is  best;  it 
sists  the  action  of  sulphur,  and  has  an  intensity 
overcomes  the  darkne:<s  of  the  rubber.  Being  a  i 
to  have  much  less  effect  in  weukeuing  the  testur 
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mtchonc  than  au  etiual  tjuitutily  of  a.ny  other  subelaace ;  y«<  it  <lo«a 

imitiuh  iu  v^ln-tij-iii  in  j>r"iM>rti'i(i  to  ii«  lue.  Eogliah  deep  red  nixl 
AmiiTJmn  Hard  Kulttitir  Uutnjinny'it  rvt]  contain,  bj-  weight,  tiro  {wru 
nilphid*  of  cnuuti-hdtif  mnti  OHV  pun  uf  wrmiliQii.  There  nrc  no  bMt«r 
)vli<«  of  red  viilriiriilf  than  tht:*);,  W)  long  tu,  tlu-v  an-  hnn<.vl]y  pr*- 
Tu  th«>  nil  iind  hrown  rulibon  while  uxid<--of  line  or  whiU) 
cUj'  unt  (ulilod,  in  prupcirtions  varying  ftom  .20  to  .57  per  cent.,  to  pto- 
iliim  grayish-whir^  or  \niik  rubber.  Of  iIicts  the  bwt  is  A^b  and  Sou* 
pink  rubber  (S.  P.),  i-<>ntaiiiiii){  gum  sulphnr  aod  tenailioo,  in  rame 
pra|)orlion  ■«  Ki)i[''<'b  deep  rtn),  with  oiie-fuurth  this  ureijcht  of  white 
oxiAtt  nftittf.  Hdilnl  |«  tonu  thx  d«ep  cidor.  Bhu-k  nibbcr  b  niiulv  by 
adding,  to  *ix  pitrt*  of  tho  bluwn  »illpliii)i\  fVnm  two  to  I'our  part*  of 
ivory  liliu'V.  For  ttie  d«)tuib  of  thww  rsjwrimeol*.  mid  intich  other 
niiiutilr  iitformntiiMi,  the  rentier  i*  rtiferrt.il  to  Pruf.  Wildiuau'*  mou> 
oinnph  "  InttraciioM  In  VuliiKnite,"  which  sbould  be  in  puowioa  of 
all  who  w^rk  in  thi«  mntcHnl. 

In  the  setcctioa  of  rilbbors  we  unhesilatitrgly  docid«  in  favor  of 
the  browu  Tulcjiiiite,  not  froin  any  absurd  idea  of  the  injurious  aetion 
of  verniiliim,  w)ii<:h  m  nhall  prntcntly  show  to  be  perfectly  hanuleaa, 
but  l>ec-nti.-i'  of  itM  i>iipcrtor  lightiiUM  mid  Mrenglli.  We  are  ii-a  jiutl- 
6»d  iu  Mcrilicing  tinte  valuable  <|iinlitit«  for  the  mkc  of  (vdom,  which 
not  only  have  no  greater  mthetic  hiirmony  with  the  mouth,  but  which, 
by  tlio  hrillinney  of  their  color,  attract  attention  to  this  dvfect.  Wo 
U»c  wirn(<  ptalinunt  and  vluininuin  and  yellow  gold  ;  ivory  in  old  liniM 
Rttoit  darkened,  and  a  tobaecu  chcwer  will  blacken  any  vuk-anttv  plate. 
Why  not,  then,  use  a  brown  base-plue  from  the  boginningT  If  tho 
iiiti'in  ruMier  L"  wtcd,  let  it,  by  all  ineans,  Imve  its  natural  rich 
Inanity  color,  and  Dot  the  glaring  brilliancy  with  which  «iudenta 
delight  to  invent  th^-ir  RpeoimenM.  Thi*  doa  verj-  well  in  Hhow-casea, 
niu)  I*  einini-itlly  adii|il<i)  to  ihcMW  oiiptivaiiiig  exliibilion^  uf  high 
Art,  where  a  lowly  wnx  (nee  0{Knu  and  clo«*,  revealing  uUeniateiy  an 
sehing  void  and  ftehdms  grinderx ;  tiut  in  tbo  mouth  «ucb  bright 
coloni  are  nn'iwtroiw  violniion^  of  gwxl  twtfl. 

Varniiliiin,  ombincd  with  rubl>er,  cannot  have  nny  deleterioU"  eftw-t. 
Ill  no  enM'  oming  under  our  oWrvation,  have  wc  eeen  n  single  ttymp- 
toni  of  local  or  ciiiislitutioiial  action  peculiar  to  Tulcnnite,  except  a  »eo- 
euinn  of  heat :  ibis  ire  take  to  be  au  electric  action  due  to  the  fact  that 
Tutdier,  like  «ealiiig-«'ax,  'vi  a  power^I  iiegnlivc  electric.  It  >  common 
Ui  liTowD,  red,  pink,  and  while  rubbers,  and  tlicrc  ia  no  renicily  for  it> 
It  U  not  a  eofuioiit  flyin|>tora :  some  ]»tients  never  feel  it.  aome  often. 
Hime  occaaionally  —  de)>eiideni.  pertinps.  u|M>n  the  state  of  tho  electric 
dmnml  mterinK  into  the  4-otiijMieiiian  of  Vital  force. 

Purtt  eul|iliuret  of  menniry  U  reckoned  by  Orfila  a*  nivdieinally 
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inert.  Fumif^ation,  by  tupm-uMijr  the  mercurv',  gives  it  &  inedidDiiI 
activity :  bui  this  requires  a  temperature  of  600°  Fahrenheit.  Thwe- 
fore,  fur  the  dcvdupiueut  uf  conetitulional  eyinptoma,  we  niUBt  liave  the 
preaeiice  of  arwiiic  or  of  red  Jead  as  inipuriiiGb  of  the  eulpbunt.  or 
tlu:  L-xtslciive  gf  free  mercury. 

Fint,  03  to  (lie  impunlli3i  of  aneaio  or  red  lutil ;  they  are  tiut  fottDd 
ill  piiri-  vL'rmiliiiii.  But  vvcn  if  pn^viil,  niich  puiMtiouM  impurity  vrouU 
he  mi(U:rc<i  luirmlun,  bvcuusv  cumplcidy  invoctcd  bjr  uii  iiiMtlubU 
coating  of  Iti<lia-rubbor,  A  pi«c«  uf  vulcaoitc  b  imporviuus  lu  tli« 
fiui<i'^  of  tlic  mouth  ;  hence  no  part  of  its  subetatiL'e  uiti  bu  tlixtolved, 
anil  thuH  (uken  into  the  fitoma4.'li.  Any  supposed  muilicinal  KctKio 
muM,  therefore,  coine  Dvm  audi  minute  particles  aa  may  possibly  be 
worn  olTthe  lingual  surlaue  ueiar  the  teetli,  where  bread-cnuba  or  other 
karil  |iarticl«fi  of  food  impinge.  White,  )rnty,  and  pink  rubbers  ban 
BO  lai'tce  a  propunioii  of  fureitju  mllll(^^  ihut  tliuy  ar«  eaally  ahrodal ; 
but  in  the  pure  ri-d  ruhhitn'  ne  have  thus  an  almoiiL  iufiuilMinuilly 
small  quantity  of  vuli'anitu  tak^n  into  the  ^tomaeli,  oiio-lliinl  uf  which 
is  im-n  vtirmiliou,  adulterated  (wc  will  suppose/  with  tlirvo  per  cent 
of  arM-iiic  and  itiis,  coated  with  a  layer  of  rubber,  nhich.  as  previ<»Bily 
stated,  U  insoluble  id  water,  alcohol,  alkalies,  or  weak  acids.  This 
very  minute  trace  of  anenic,  even  if  divested  of  ila  envelop  of  rob- 
ber, would  have  a  purely  hotuGeopathie  (and,  by  coiiseijuence,  not  poi- 
sonous) action;  while  if  encasud  in  rubber,  whidi  jiervades  every  pan 
of  the  material,  it  ij  absolutely  inert.  The  same  may  bo  said  of  the 
kta  p<nK>nous  udi:1U:rati»u,  ml  lead. 

SeniiKlly,  tt»  to  the  mvmury,  the  rcMarclios  of  Prof.  JohiudciD,  witli 
thtt  niicniacupp,  and  Prof^  Mayer,  by  vhcmieni  anaty«ie,  have  fuilud  tu 
discover  the  flightcat  trace  in  HiuipIiM  of  the  rubber  itK-d  by  us  fur 
scvcnd  y«-»r:<.  Prof.  Wildmiw  found  sulphur  sublimed  during  vul- 
caniKitiou,  but  not  the  smallest  trace  of  mercury.  We  have  failed  by 
any  nicchanical  force  to  press  out  any  t;'"biiles,  nor  have  m  ever,  in 
any  nmuipulations,  seen  the  sJighleat  panicle  of  this  roelal,  or  been 
able  with  the  microscope  to  detect  it  upon  the  surfaec  of  any  finiHbed 
piece.  This  question  of  the  preMnco  of  free  mercury  ui  the  vulconiivd 
material  may  perlinjM  rc«iuire  a  more  extended  iwrioi  of  ex[iitriDu-ot». 
It  i*  the  only  agent  tliat  can  posibly  exert  any  deleterious  action 
ujK)ii  the  system.  That  it«  pn»t>iii-e  ia  rare  b  proven ;  thai  it  if 
never  found  can  he  confidently  a)!»erte(l  or  denied,  only  alW  tht 
extended  obwrvations  reMimmended,  —  the  olxu.-rver>,  however,  hcing 
card'ul  not  to  confmind  the  minute  crj-xtals  of  Milphur  with  globuln 
of  mercury,  as  some  have  <lone. 

Imprtmions  for  vulcanite  work  may  be  taken  in  pliutu-,  wax,  pr 
Ifutla-percho.    The  minute  accuracy  uf  (daster  b  not  so  aawiUlal  in 
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Bwagw)  work,  BiDM  tli«  vtry  fino  liucs  of  lli«  niodt^l  arc  ixutl^  lout  Ed 
the  ilie,  wtd  wiild  iiu(  bo  inijin'WM]  vn  t\u;  pluu ;  but  in  the  vuti;aii. 
ite  iho  hiiiU-Nt  ncrau-ti  m  ruitbf'ully  copi«<l.  Tliu  fnnitt  |ibb>u-r  luiut  bo 
uml.HuHrtirrtxj  until  all  air  bubblnturtTeinorecL  Thv  itlwuluto  u«CM- 
kitjr  of  \i\an-ttT  inipnMtiou,  ut  luont  iMUtial  cuo*  when)  vulcaaiio  is 
\util,  let)  us  tu  doviM  the  mtthod  eUcwlK-ru  J<v<'ribi'il  of  Inking  iin- 
prcwious  with  gutu-p«rrba  cu|i«.  Thu  advuDtagcs  ol'a  |iuTti»l  piant«r 
Imprcwiuo  thus  obtaiiMxl  itni :  lint,  tbe  «sacl  ebiipe  of  diu  ouL<»i<le  of 
tb«  lictit  lidjoinio);  ibe  epace  lo  be  Sllod  permits  correct  atlJuHiinvtit 
iipou  ibit  iiiixld ;  secutidty,  tbe  sccurate  9lia|)e  of  ibe  iai'uiv  at  the 
uiilur*  nml  birii*|iiibi,  nt  ibe  point  wlii-re  wax  iinpraiBioiU  ilni){,  ullowa 
the  fiayf  or  balf-cliu]w  to  be  cluitely  fitted  tu  ibe  leMh.  But  it  niuat 
be  iHimt^  iu  niiinl,  tbitt  juirliul  inipruiutioD.-i  iii  plaaUT  aiii]  |iiirliiil  pieces 
in  TvilraiiiKr  ilttiuuiil  fur  Uivir  MiinM  tlif  uUi)0«t  I'sn-  niid  iiitiiir  of 
Iiiaiii|iulntioti,  u  cant  which  tlio  rcctilt  will  full}-  n-wanl.  The  abwtato 
DOD-mtitraclinu  of  riibbtrr  may  make  nax  or  gutbi-percba  a  b^tt«r 
Intpriwiidii  mnierial  for  full  sfta  tliau  |>UHter;  io  liict,  we  recumnMnd 
planter  liw*  nftcD  for  full  vulcanite  plHltv.  tliiiii  for  luuoplalty  of  any 
Other  Rtiilrrial;  wbitc  in  pnrltol  caws  ^of  rvdwoiujutt  given,  we  prcJer 
its  ulmiwt  Dxcbuive  uiw. 

Vulciinilt'  miickU  rfjiiire  do  particular  nbapiiii;;,  cxci-pt  llm  extension 
of  the  Iwck  purl  un  inch  or  more,  to  ibat  lliu  model  ilMlf  miiy  serve 
■i  ont-balf  of  tbo  articulator.  Tlib  no*  only  nve*  tinM  anti  pla»ter, 
but  giv4*  more  nccataU  rMolta,  aineo  there  is  ao  lnni«lVr  of  ibe  teeth 
^o4  wax-plale  to  a  new  motlel.  When  tbo  t<^h  nm  set  in  the  was- 
plate,  iho  miuU-l  is  llimi  Mpariitcd  wiib  a  saw  from  the  back  part  and 
in  the  Susk.  In  double  ect»  tbo  buck  part  of  one  nnxlcl  b 
iibinl,  aud  tJio  T-shaped  groove  cut  and  eoajted,  or  covered  wilh 
fhiii  foil ;  tb«  extension  of  the  other  model  ii»  left  rough,  and  when  tbo 
artioulutiiig  plaitfl  are  mode,  the  models  are  Ml  into  their  n!»j>eetive 
plntcfl  and  iIm;  sjnee  at  tlto  back  pTt  li]li-il  with  pliu>tcr.  Fnrlinl 
models,  containing  a  numl>C'r  of  Ineib,  miuire  no  othi-r  noUtgonin-r 
than  a  model  made  from  a  simple  iniprtw»i»ii  in  itxx  of  the  lower  teeth, 
whivh  will  fit  the  irrrgtilarilin  of  iho  teeth  of  thu  upper  modeL 
ModeU  for  vulcanite  miiy  Im  coateHl  with  very  ililnte  M'luble  f;Iu»f,  but 
no  other  vaniiBb  t«  admiiwiblo.  Tlie  writer,  in  IK.>8.  wnt  hu  earli«t 
fX  peri  men  ta  in  nibhor  to  I>r,  Pulnum,  of  New  York,  to  tte  vulcanised. 
The  doelor  wrote  to  know  "wbnt  Ibe  vnmi>h  viw  wbieb  prevented  the 
mbU^  from  iliektii;:."  It  waa  this  soluble  jjloas  used  originally  for 
Ihe  pur|HM>'nf  hardening  tlieaurface  to  prevent  injury  from  suhseiiuenl 
mani|>Hlnti<>ii.4. 

A titagi mixing  plain  are  made  by  niouldin)[  a  piece  of  ^ulta-percfaa 
over  the  tnodul,  keiA  very  wet  (o  prevent  udhesioo.    The  central  part 
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should  be  not  Icn  then  oiic-cigtiih  of  an  inch  thick,  to  give  stiffiten  to 
Ihi;  pink- ;  tW  rim  »ti  the  rUfgo  nhould  b«  tlw  oxnd  Icoglli  of  lh«  U«!h 
n-qiiirt-fl,  iind  trinimnl  vrrycjircftllly  on  ihu  outside  !u  give  the  pniper 
fiilncM.  The  giittu-pcrchii  vhotild  b«  firat  worked  into  a  ball,  mtug 
from  one  lo  tno^licHR,  MM;onliag  to  the  feiioof  the  tnouih;  lUeu,  pmM- 
iug  from  the  centre  outn-nrd,  the  nrticuluiing  rim  is  formed  ni  tbu  ULtut 
time  thni  the  luutcrijil  is  turoed  over  the  ridge.  It  is  qiiickljr  dune, 
will  not  injure  the  most  delicate  ridg«,  and  gives  a  plate  as  uurtelcling 
u  any  gol<i  plate.  In  a  lower  set,  (he  rim  mar  be  stifibned  witli  a  pieca 
of  lieavy  iron  wire.  En  a  full,  or  nenrly  full,  upper  set,  tht-  tmpren 
of  the  lower  teeth  a  to  Im>  ret^-ived  in  u  thin  rim  of  viax  M-t  on  ilia 
giiua-iKirctia.  In  a  double  set,  the  ritiis  an!  trimmwl  till  th«j  Utatk 
unifrimily,  iind  thtMi  tb«ir  rrlittion  markiil  liy  d^ictdtrd  iinlcnlalioDs 
acnmi  ihf.  line  of  contact.  It  ii"  <|nil«  [iixe<ihlv,  witli  ihrac  gii(ta-[K'Tvhs 
p)iitc«,  to  t«kc  the  nrtieulntion  to  every  ciuhi  with  rurh  nbi>o)ut«  accu- 
racy thut  DO  trial  of  tlie  teeth  is  nece:9Uirj,  nor  any  grinding  of  the 
teeth  npon  inserting  them  in  the  month.  Metallic  anieiilaiing  platen, 
swaged  for  the  ca.ae,  are  much  more  troublemme,  and  are  no  better. 
The  usual  method  of  making  them  of  sJiec*  gutla-pereha,  wax.  or  Un- 
foil  can  never  give  one  that  full  confidence  in  hiH  articulatioi).  which 
enahleii  bim  habitually  to  dispense  with  the  trial  of  the  piece  aAer 
grinding.  As  vulcanite  artieulationii  are  olYen  taken,  it  would  be  ai 
veil  mmply  to  look  at  the  mouth  and  guess  at  tbem. 

Th«!  modern  articuUilor,  with  it^  various  motions,  is  in  fact  the  <>iil' 
growth  of  incorrect  ariiculation.  It  h  the  subMilotion  of  mnehani>m 
for  nkill.  of  gaexv-work  for  certainty.  We  ouggeal  lo  our  frieud.  Dr. 
White,  who  i:*  xo  rrwly  to  meet  all  the  vaula  of  the  pnifetniun  —  and 
what  one  mor«-  iinivemal  than  want  of  skill?— tliat  he  sliould  get  up  a 
ipt  of  "  impmwimis"  for  full  iipjier  or  lower  ea.*>e«.  The  lower  jnw 
would  re<iuiro  about  ten  varietira,  the  upgier  jaw  about  tliirty.  With 
tiien  and  a  good  patent  articulator,  a  choice  amortn>enl  of  tete  of 
teeth  might  be  kept  on  hand,  being  careful  of  dounie  lo  select  the 
"  favorite  style  of  leelJi,"  We  alioiiUl  not  be  compelled  to  tisc  the 
"Ready  Rnbber;"  for  this,  by  the  inventor's  own  coBfeesion,  takot 
fiilly  "one  hour,  after  taking  tlie  impreasion,  lo  complete  the  work." 
With  the  work  almdy  made,  one-fourth  of  this  lime  will  be  ainple, 
Ready-made  tmpreiuions  would  be  llie  climax  and  crowning  glory  uf 
chmj>  denliatry.  Gucso-work  seW^on  of  teeth  and  guew-work  artic> 
nialion  are  its  rules ;  why  not  guess  oooe  more  and  enUuge  the  aplien 
of  its  usefulneaa? 

Prc[>aratory  to  the  aelection  an^l  grinding  of  leeth  or  Uockit,  lh« 
tliick  articulating  platM  miui  he  removeal,  and  th«  model  eowred  with 
tliln  druggiitt'«  foil,  and  lhei>|»ace  imitde  the  ri<lge  filled  with  a 
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of  wift  WAX,  proMod  <nil  until  it  mwu  tbo  protttblo  imtidc  line  of  tbo 

t«cth  to  tm  Rtlml:  (liia  aflbrd*  a  niiicti  finiinr  iiuj)[i'trt  to  tlic  tcvtli 

durinj;  grimliiig  Ihan  Ihe  u«ual  ]>ntolii:6  of  iiaiiig  the  tliiu  wnx  or 

gutM-pvrchti  matrix-plate.    The  lop  und  outsidu  or  tbcrid^arc  loft 

covereil  wiili   fitil  (tlone.     When  blocks  ^^^  ,g, 

like  Fijif.  -1^1  nru  lo  l>c  (^uml,  poai^iii); 

over  front  of  ridgn  sod  surnKwutcd 

D  rubber  tmnd,  it  is  «HF»tial   Itiat 

block  idiu)l  not  quite  toocli  lli«  ntotk-l 

auy  poiiil  i  tlii»  contact  is  pn-vunh^d  by 

pUcitig  twtwoea  the  fotl-platu  un<I  ilio  model  a  strip  of  foil,  having 

Jour,  aix,  or  eight  tliiokaenca,  u  may  bo  desirod.     But  whco  blocks 
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sool)  an  Fi},'s.  333,  334.  or  t«etli,  like  Fi^.  332,  are  jEround.  renting  di- 
reotlj'  ujiou  the  )fwu,  «ith  rm  niMier  abuvc  or  under  llie  nppor  port 
of  the  K^ta,  the  thin  fnil  ik  n-taiiifi  only  during  the  process  of  grind- 
ing, w  M  to  rooeivo  lh«  piiint  iLud  in  ncvumie  tilting  of  blocks :  the 
fiiil  is  thrn  rvin<>ve<l  aiid  lh«  pliuit«-r  r>crii|>cd,  to  aa  to  Kli),'hlly  bed  the 
front  liliMtk*  or  tcoih  in  (liu  nutund  giiniH.  A«  tlie  Ixi-th  are  ground, 
the)-  aliould  bo  tricked  to  tho  vnx  niiuw  with  sijf\ene4l  or  melted  iras. 

In  grinding,  the  grvilt4M  cure  niunt.  Ix!  titkuo  to  make  close  joints ; 
hut  thi>  fMUttji  »f  tho  biiM  requira  none  of  tho  accuracy  deoinnded  in 
fitting  giild  |)lnteM,  i-xcept  when  lh«  tooth  is  to  be  tet  directly  upon  the 
^lu.  It  in,  howvvcr,  a  mintukc  to  etippowv  that  a  «]>ace  of  half  an 
inch  cinii  with  jwrfrct  impunity  be  left  Iwtwoea  tbo  tticth  and  plute; 
for  vulcanite  has  a  slight  shrinkage  on  cooling.  Unlike  thi-  xbrinkaga 
of  Rietal,  which  is  irresistible,  thnt  of  vulcanite  is  cnnlrolkd  by  the 
auUrix,  su  that  it  results  in  no  clisago  in  the  shape  of  the  plitle.  This 
b  prvTod  by  the  closeneaa  with  which  it  is  seen  to  adhere  to  the  mochd 
on  opeuing  tlie  matrix.  But  it  takea  place  in  the  direction  of  the 
Ihickmut*  of  the  |dat«.  If,  therefore,  a  laige  bulk  of  material  is  intcr- 
poavd  between  the  teeth  and  ridg*-,  it  will  shriuk  perceptibly  l^ithtt^ 
from  tb«  ridge  or  from  th«  toetli ;  in  the  &m  caNe  impairing  the  Jit  of 
the  ptoco,  in  lliv  lutt«r  caiM  loOffOiDg  tbo  bold  of  tlie  rubber  upou  tJiu 
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bxitl).  Thick  masses  of  Tuloaiiit«  ikre  kIso  apt  to  be  parous  or  hooey- 
combed,  onin^  probably  to  llie  evolution  of  Hulphur.  That  ^uljiliiir 
in  evolved  in  all  cai^ea  is  evidwil  from  tlie  stnininKof  llie  jilioie'r,  blat^k* 
ftniii^  of  the  &B»k»  aod  inside  of  the  vulcauizer,  anil  from  the  |>eeulkr 
smell  wbencver  ther«  is  eeca{<e  of  steam.  We  sometiina  fiod  il  malu* 
the  rabber  porous,  eopeclKlly  in  lower  caaca,  in  apita  of  every  ptvcati- 
tion  Uikni  0>  prvvent  it.  It  is  not  impoanble  that  suhws{tii-j)t  rmidiS- 
cations  in  iliu  limit  utid  nmnner  of  viiloaniinn^  may  oon-MTt  ilii»  aoil 
Hvcrnl  other  <lifl'ii-ulli<-j<  attemiaiit  oii  lh«  hunli^iliig  of  Ihii^k  mamtw 
of  rubber;  niciiuwliik-  it  ix  safitr  to  avoti)  all  unncocmnrr  thiiknes  of 
naterinl.  Many  ctaai  will  permit  tbc  um  of  a  stout  aluminum  wire 
behind  and  und«r  the  pius,  running  aloog  the  incisors aad  bicttspidi; 
if  so,  it  will  reduce  the  bulk  of  rubber  and  strengthen  the  pieoe.  We 
often  nin  a  heavy  p'atiuum  wire  or  strip  of  doubled  plate  bttbinil  the 
«nlirc  urrh  in  lower  .wta,  to  odd  to  their  weight  and  Nti^ni^hcu  lh«rai 
when  can-fiilly  done  it  inakefi  u  vflry  strong  pie«^  wkI  remove*  ihe 
objection  of  li^'Iiiin^KS  whiob  prevents  the  um  of  ntbber  in  many  lower 

CHiSCh 

When  the  teeth  or  blocks  arc  ground,  and  the  joioU  and  oulod^H 
fitting  carefully  examined  with  a  Coddington  )ena  or  aoDW  other  ■ti«ii|^^| 
Dui^'nifyin;;-}'laBe,  the  nest  point  is  to  make  guiding  groove  or  bnlet 
iu  the  jilasler  articolator  below  tbe  lecih;  then  place  the  lead  band 
and  pour  the  temporary'  iuvcstinj;  rim,  as  bus  been  already  described 
in  tlie  inveetroent  of  teeth  f)r  jjcold  plate,  preparatory  to  biu-king  (m 
page  596).  If  il  in  a  jiaiital  piece,  we  o(Y«n  prefer  to  miike  thi»  rim 
with  a  roll  of  guila-ixirelin,  previounly  wetting  the  m««lcl  to  prer«ot 
its  adhesion.  An  elastic  Iwnd  or  string  will  bold  this  rim  in  plact^ 
while  the  wax  is  being  rcraovod  and  suhstitatod  by  the  niatrlx-plati^ 
that  is,  the  wax-plate  which  is  to  bo  replaced  by  the  rubber.  The  oso 
of  Uie  rim  penuits  an  examination  of  itie  blocks  or  teeth  on  the  inner 
side,  and  the  correction  of  any  irreRularily  in  tlie  pins  or  in  ihi-  inner 
edge  of  porcelain  where  it  meets  the  rubber,  alao  the  grinding  off  at 
any  point  where  a  block  may  come  unnecessarily  near  the  niiMlcl. 

A  small  roll  of  soft  wax  is  then  to  be  preoetl  again«t  the  pins  and 
Rimlel,  holding  the  rim  firmly  to  prevent  the  alighlert  dinplan-mi-nt  nf 
(he  blmrlMi.  A  wux  matrix-pliite  b<  ihcji  slightly  Kil^eneil  nnd  prcwed 
gently  over  tlie  (hce  of  the  model  and  the  other  wax  up  to  llic  tooth. 
Bo  ciin-fHl  nnt  to  thin  the  wax  nnequally,  and  yet  to  press  it  into  all 
the  natural  imogiitaritiea  of  the  motlcl,  and  to  bring  ont  the  tra- 
cing? of  the  riiga>  and  the  central  raphe.  If  the  first  wax  is  trimmed 
to  as  to  just  clear  the  tips  of  the  pins  and  hare  a  slight  eiirve  wbera  it 
joins  the  model,  very  little  trimming  of  the  wax-plate  will  be  nect^ 
sary  when  blocks  are  used.    This  method  also  ctuUtlca  the  operator  lu 
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know  iMcactly  ibe  thickmwof  the  plnlp  at  «1l  pninu.  Gutto-percKa 
(low  not  UDSWcr  m>  wi>ll  oa  wax.  iik  it  i-Knnnt  iw>  rrailily  be  sniootlMd 
wbue  it  joins  tlie  blocks.  AtU-r  [»iitg  the-  imx-knifc  anniin)  tlieedgee^ 
it  it  well  to  go  ov«r  the  siirlmii'  with  ii  xtrip  oT  oiloi)  buckakia. 

Thr  wax-[>1i»tii  ubidilil  vurj  in  thicknm  from  No.  14  to  No.  18, 
psU|;e-platv,  Fi);.  208.  Ki-oonling  to  tlic  Hepth  o{  tbe  palatine  arch. 
Vaku»it«  cnDmit  mMj  he  nduced  to  tbe  ihiimms^f  ^Id  or  alumiiium 
plaM,  iir  i-v*a  of  Ihu  l»«t  rtannic  allu^-s.  Tlie  elasticity  iif  ilie  Ust  made 
TulcAuilK  ia  itftcti  tliDUjthl  to  jiL^tifr  f^ttl  ihitiixwi  of  plat<-,  noil  this 
n»ay  Iw  nlluwii]  in  miat  pnrtiul  piecfs ;  but  in  ftiU  acta,  or  wliere  nuuif 
t«H-th  l)i>  grouped  toRptber,  elactii-ity,  with  thiuDoi*  Huc-b  at  iienniis 
beniling  nf  the  plate,  is  very  apt  to  cause  opcniiijic  of  joints  or  break* 
iiig  or  Idiirlui.  Elasticity  nf  vulraiittd  lotxena  tbe  chaiioi!  of  injury 
tntm  an  avcidenuil  fall;  but  ah  hu  dcmcut  of  itrcugtli,  it  i*  princi- 
pally valitablfl  as  improving  itn  ngidily  nnd  tuugbmwf ;  and  the  plate 
of  all  riill  -■•Id  slioub)  be  thick  ciiougb  to  Im  unyielding  under  tbu  forCA 

uf  miL-liralirin. 

WliMi  tht!  in«itl6  wnx-plaic  baa  bowi  compklcly  linifJiei),  the  outndt 
pltulrr  rim  i»  n'titovcd,  liaving  provided  for  it*  nwy  rviiiuval  by  n 
hrruk  or  ircttou  oppisitc  tbe  inrlaon.  Again  oxaminc  all  joint*  with 
tlu)  glw*  to  K«  that  they  biivc  not  iK^n  iic<ri<liiilally  ojwnt^:  thcji 
apply  nnft  or  mora  rtrijM  of  wax  to  ^v«  tho  n^juiir-d  turni  of  I'djn, 
outside  thi'  ridge  and  abovu  thv  blocks.  Plain  or  gum  tvcih  ur  hlocka, 
r<»tili;;  dircy-lly  on  tho  gum,  must  of  course  have  un  nax  in  I'ruut  of 
incisors,  canin«s,  and  first  or  even  seond  bicuajiids;  in  all  such  caaea 
be  i-aretVil,  just  before  inresttnf;  in  tbe  flask,  to  ««  that  tbe  teeth  set 
rln«-ly  duirn  upon  the  model.  Vulcanite  bWks  have  a  ithoulder  dfr 
tlgnud  tn  receive  tlie  margin  of  the  external  rubber  tnuid:  when  the 
Mncka  liave  been  cboani  with  hucIi  c«re  ttial  no  grinding  of  the  upper 
tdge  is  noo«»>ary,  tht*  giro*  tbe  bn>l  finish.  But  it  oftcu  bapiMMu  that 
ibeexigrnciMof  (becu*  roqaire  tliinning  or  ahnrtcning  nt'tlie  blocks; 
a  thin  tf]<^ti  of  wax  ehould  then  »ligbtly  overlap  the  blorlu.  If  the 
porc«lain  eilge  has  Bufflcient  tbickncM,  it  is  lomctimm  a  good  plan  to 
lievel  it:  the  nibber  may  tJien  be  finished  continuously  with  (he  por- 
oelain,  ai)d  yel  have  a  retaining  edge.  It  is  well  to  paM  a  very  fine 
oonindum  alab  over  the  gum  ju^it  K-fore  placing  the  wax  rim ;  it  re- 
norait  ai!ridci>tal  roug^inew  an<)  make;)  the  fintdiing  proceu  easier. 
!?npcrBii<H)«  wax  should  be  avoiilnl  out-<iiIii  n»  wrll  ux  iu'tdi';  but  every 
unden-tit  mi(*l  be  fillwl,  el«'  tht-re  will  be  dangor  »!'  brtviking  tbin 
or  prominent  riilgn  ia  Mparaling  the  matrix.  Oninido  «ur]>lu>  i» 
more  easily  remove'l  than  ini^ide:  hence  there  i«  no  objct'lion  in  run- 
ning the  wax  fbHber  up  on  the  ridgo  than  Uio  finisbeil  ]>laic :  but 
i»neL-<«ary  thickneu  is  to  bo  avoided  for  reaaoni  betwre  glvcu. 
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If  the  original  mode]  baa  been  extendtid  for  arti«iiUtioa,  eareiiillf 
remote  lln^  {linti-  mid  itnw  olT  tliLt  portion  »f  th«  mndrl,  nni)  trim  so  w 
to  fit  till-  liulf-fliuk  in  wliii-h  it  ik  tu  b«  seU  Tlit»  Irimming  doae,  i» 
place  tho  pltttt*,  and  ftwOm  it  Bround  tlio  cdgra  with  a  liot  trax-kDifc 
It  it  now  ix-a<Iy  for  llie  viilcaiiizing  Rusk. 

All  fomis  of  ivL'th  may  hv  used  willi  tlto  vulcanite  base  and,  unlike 
mofll  other  work,  m^y  be  used  again  and  again.  Continuoua-^um  teelb 
can  be  atjoogly  and  handsomcl}-  arranged,  provided  the  patient  tUam 
but  little  of  the  tooth.  Hiugle  te«th,  plain  nr  goin,  require  tdthtr  Ut 
be  backed  with  ^Id  »1ri)M  and  soldeKd,  or  simply  to  have  tJbe  |itna 
Jct^:lhene<l.  For  ibio  purpnue  Iteavy  platiua  wire,  say  Hu.  20,  ahooli) 
be  cut  into  lengths  fnim  ouft-fourth  to  three- fourtitt  of  an  inch  lon^, 
cvt  hctwuni  tlie  pins  in  the  rtyjuiml  dtrtMrtton  and  midervd  with  pan 
gold.  Wi;  alM  UKdl,  iu  16!)^,  wh4:n  tliu  awortmcnt  of 
nibb«r  twLh  mw  very  imperfect,  platv  tveih  backed  with 
a  iiarraw  platiiia  strip,  very  similar  to  Pig.  33&,  taken 
froTn  Prof.  Wililinitn's  n>oiK>grapli.  The  profocting  tang 
fltnugthcnii  the  rubber  in  caseof  laolatod  t«eth,  and  may 
be  serrated  with  a  file ;  but  we  iiad  a  pair  uf  furoopi 
with  serrated  bcuks,  which  did  this  better  and  more  ijuickly  than  the 
file  It  is  iiDW,  however,  rarely  nccosMiry  to  resort  to  these  expedi- 
ent*, uiilewwheji  required  to  replace  by  rubber  altadiOHot  some  bvor> 
ite  plate  tooth  which  haa  loosened.  Occasionally  some  oue  or  mont 
under  tcdh  strike  so  cloecly  against  the  gum  as  aUi>o«l  to  tourh :  if 
rubber  'i*  used  in  euch  cues,  these  teeth  must  be  plai«  te«th,  vith  tbo 
usual  eoldervd  gold  backing,  having  a  serrated  extensJoo  into  the 
rubber. 

The  assortmest  of  vulcanite  teeth  now  offered  to  the  profeMioo  u, 
in  variety  of  color,  &ize,  aud  shape,  such  aa  to  meet  alrooal  every  po^ 
aiUe  case.  In  lact,  we  doubt  if  tbo  manu&cturer'a  feslhetiv  skill  in 
makiag  is  not  sometimes  io  advanee  of  the  dentist's  leetlietic  taste  in 
selecting.  Certainly  the  sUff  uuifurmily  and  monotuooua  exprasMMi 
which  fi>  froquenily  meet  the  eye  is  an  injustice  to  Ibe  preaent  high 
development  of  the  dento-cenunic  art  In  the  next  cbajiter  we  sliall 
illustrate  by  wood-cuts,  kindly  lent  to  us  by  Dr.  8.  tj>.  While,  some  of 
Pill  s:w  ^^^  delicate  forms  which  so  exactly  imitate  Natun^ 
Pig.  33<J,  and  the  four  preceding  cuts,  will  ^ive  a  cor- 
'  rect  idea  of  the  special  form  and  shape  of  the  [Mna  of 
vulcanite  teeth,  oa  manufactured  by  Dr.  White. 

Vuloaniten  and  Fliui*.  —  A  uxteen    borate- [hi Kcr 
boiler,  cuninmnicatiiig  by  twenty  Ceet  of  pipe  with  a 
cubical  steam-ohm,  measuring  about  thirty  tnchns  la 
breadth,  length,  and  dvptli,  was  tbc  vulcauiscr  of  18S7.    A  oool^love, 
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■umioiintHl  by  two  caxt-iroo  rewn'oin  (cavh  having  ibont  eight  hundred 
i  capncit^j  cDuiinuuk^liiiK  by  two  short  pipia),  with  safety-T>lve, 
vU*.  etc.  altacheJ,  wiui  llit;  "Improved  Vul(.-auixer"StBt  used  by 
llw  writer,  requiring  frum  four  to  six  houre'  time  for  vulcaiiisiug. 
StMun-KUd  wai«f-€b(elc<  were  uvxl  iuad«  iu  ujiu,  widi  a  perforated  KUdf 
or  tlia|ibra|;in ;  for,  until  tlie  aociileul^  Mli|i])in)(  of  a  flaak  intu  the 
water,  the  writer  BU|)|>()wd,  in  coiniugo  wiUi  utliers,  that  himiiu  alone 
wtwM  hardc-a  die  rubber.  Tlte  next  and  ua>l  iniportaut  loodifu-jitioo* 
were  the  HulMtituliim  uf  rolieil  <.M>p{>er  Tor  eaat-irou  and  of  gu»-  or  al- 
Coliol'Hnme  fur  cuul ;  t\m  i»,  nulKituiitlully,  the  vitlcaiiiier  of  tht;  present 
dljr.  It  ocMiiuiucd  IroEii  tlirui'  fi  five  gills  uf  uk-obol,  would  hold  fuui 
flaikd,  ai)d  bad  the  thmi  uuiverwd  flat  |>acklug  (not  in  a  groove),  which 
alwnyit  Icuke'l  Komi^whiil,  and  was  liubli;  oceajioiially  to  blow  out.  Tlui 
tal'iiiir-val ve  wm  Ktill  thought  (»i-uiiiil,  and  vulcuniung  re<|Uin.'iI  at 
leact  thrm  hour). 

It  U  important  lo  notice,  in  all  lh«M  valcanii«ri,  the  lenjiith  of  lin)<j 
required  to  do  what  may  non  be  done  id  lees  than  two  hiiur^  'fliit 
w»B  due  lo  two  causes,— enteot  of  metallic  aurloce  ex|><wed  to  the  xut- 
phurouB  vapor,  and  leakage  ai  ibe  paokiu^;  holb  ouiiJ>piriug  to  robtlie 
rubber  of  its  sulphur,  aitd  tliuH  to  retard  vulcaniiation.  Tlie  modern 
paekinga  (ex(«pt  WbitiH^y'^ ),  if  carefully  bandied,  may  be  kcjjt  fteam- 
light  for  two  yvars  withuul  renei),-al.  If  llaiikii  and  tlio  interior  of  vul- 
oanizen  could  be  made  to  retain  a  porcelain  coating,  the  time  of  viil- 
cnniiiiig  n'ould  bi.'  diiiihllu«*  <iuicki-ntHJ.  Wlirn  uluniinum  becontm  oa 
dieap  ax  iln  ore  h  abuiulnnt,  we  vball  have  the  U«t  of  all  motals  for 
vnlcaniur  ami  fla«k;>,  unless  the  metal  itoelf  ha«,  by  that  time,  sup- 
planted vulcanite  as  a  dental  baM-|>latc.  Our  practice  since  18l!D  had 
beeu  to  keep  all  flaaks  heavily  coated  inside  and  out  with  shellac  \-ar- 
uish,  ciilnrcd  with  vermilion  to  ebow  when  the  varnish  was  ivearing 
off',  a  fr^i  coat  was  needed  about  every  tliird  or  fourth  heaiiug.  Be- 
liila  protecting  the  flitdte,  it  kept  the  hands  clean  in  the  operation  of 
packitiK  the  ruhlter.  We  should  think  some  lactjuer  nii(;ht  l>«  found 
capable  uf  resbting  sulphuriwd  steam  at  340^;  if  so,  it  would  be  a 
great  improvement  in  Basks. 

Ijiler  itiipn^vemeuts  iu  the  vulcaniier  have  reference,  Fint,  to 
strcjtgtii ;  and  we  conaider  none  safe  uidcM  subjeclMl  to  a  hydrostatic 
prraiure  of  276  iKHinds  per  siiuare  inuh,  or  a  stenni  pressure  of  400°. 
One  allowance  in  tliia  mai^iii  of  ftnfely  ia  for  the  incorrigible  eare- 
laMMtH  of  a  Utrg*  roam  of  practitioneni.  In  careful  hands,  a  Mtfc 
margin  ia  20O  poundi  hydrontutic  pr«uure.  or  ST-^"  steam  test.  iSe- 
t»ndljf,  lo  eotnpacUMM  of  Ibnn :  the  iwo-fliuk  Tulcaniier  being,  iu  our 
judgment,  the  only  one  tlial  rhould  be  iiMd.  Thirdly,  to  fai'ility  in 
removing  llic  cover  and  maintaining  tlie  inlvgrity  uf  tlio  pueluu];,  to 
4t 
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vhich  reference  will  be  mad*  tpua  when  comptiring  ttiflcreiit  vhImd- 
ixen.  Foarlhfif,  to  Tnoil<»  of  Hpplying  linal:  gait  nnd  k«'rtiM-ii<-  hcftlcn 
are  now  almoett  univcrntllr  iix^l ;  ym  for  clntDlinnw,  mfi-lv,  mnd  tini- 
forniit;,  none  arc  oompnrnblc  wilh  Dr.  FmDklin'«  alcohol  lump.  But 
Meli  h«atmg  codriiiiim  nearly  five  caiu'  wonh  of  alcohol,  and  either 
this  or  "wraperance"  principlas  would  seem  lo  interfere  with  its  us«: 
w«  used  a  Fraokiiii  lamp  when  alcohol  was  six  dollars  per  galloa,  and 
vliould  give  it  (he  preference  re|;^rdteBa  of  price.  Fifihiy,  to  regi»- 
timtion  of  temperature  and  8afeij>valve  praviHioiiSL  A  lamp  which, 
like  Fmnkliu'e,  can  by  no  for^tAiIncai  or  neglect  iai»a  the  h«t  bt^ 
yond  a  certain  point,  and  yet  which  has  no  valves,  McrewK,  or  It-rcn 
for  thi4  purpOKC,  Lt  the  bwt  of  all  «afety-^-alves.  Thcrmontctcn  are 
good  regidatore  to  long  a»  they  remain  unbroken ;  but  a  «tt«ni-gan^ 
]b  the  »Afc«t^  nio^t  durable,  and  beat  for  use  in  a  permanent  laboralotj, 
as  will  be  hereafter  eiplaioed. 

PI0.3ST. 


Pm.  ass. 


Of  flasks  there  are  ecveral  variettea,  all  open  ta  M>me  ohjeetiona. 
TixK  best  is  Soowden  and  Cowman's  flaek,  (Fi|[.  3S7).    Next  to  this  w« 

pri'fcr  the  filar  fla«k :  but  it  ta  too  ahallov, 

I  and  ha«  l1it«k-))nltM,  which  ne  consider  ni^ 
nec<«Hary  fiKnimbrancw.  The  efiientials  of 
a  Kood  flaKk  are:  I.  It  niuHt  have  depth  nud 
width  for  the  largest  cases ;  2.  Both  ends 
^limild  he  W]Mnitc,  for  greater  oonrentcnca 
of  plflfing  model  in  either  ring;  3.  The 
guid(^lla^gc«,  about  one-quarter  of  an  inch 
long,  should  work  straight  and  true,  be 
strong,  and  yet  not  unnereasarily  break  the 
regularity  of  inside  and  outride  sur&ees; 
covorAangea  may  be  very  shurt:  4.  tns!de 

!  and  outside  should  prewnt  an  unbr»ki-n  a 
-urface  as  ]>oe«ihle,  for  fai^ility  in  remoring 

I  and  cleaning  olf  i«iirpU)!i  plnnt^rr.  Both 
rings  should  taper,  jMirtly  lo  give  grcnleft 

I  breadth  to  the  line  of  junction,  partly  for 

I  easier  delivwy  of  plaster. 


We  offer  tlio  fbllovlng  outline  vkdrh  (Fig.  S38)  to  any  manufacturer 
wbo  OMj  Me  i>nijK>r  to  tiw  U.  Rings  (A)  onc-«ightli  invh  thick ;  depths 
five-lburtheaii4  tlirrp-rourthMJiioh;  ^mpo  either  no  Gquilatenl  spherical 
triangle  (B),  nilh  ntilii  »!'  tbrt«  inches  from  centres  a,  a,  a,  or  linving 
the  two  frout  cur%*cs  with  ruJii  of  two  and  one-quarler  inchc*  from 
oeotrca  x,  x,  whichever  nuty  be  fouud  to  suit  the  largest  number  of 
<»M»  nlUiMil  wiuie  of  plttster:  we  prefer  the  fint  form.  Rounded 
lliuigi^  (\i)  on  the  upixT  ring  fit  into  hair^cirnilnr  notchea  at  a,  a,  a. 
In  A  <£  i«  a  ffoiil  vicir  uf  fluigfi  not  reaching  to  bottoiD  of  groove, 
which  M  filed  siruight,  aa  seen  at  a,  a.  Flask-coven  one^ixtb  inch 
thick  (tup  one  sliglitly  xrnaller),  with  a  email  lug  fitUog  into  a  >]iallow 
notch  at  the  three  comers;  each  cover  to  hare  three  holes,  counter- 
wok  on  oulaide.  Tbeno  holes,  full  of  plover,  will  keep  corcn  In 
place  and  will  b«lp  in  drying  the  matrix,  if  wvX  for  nielAllo-pla»tic 
work.  C«vor3  and  ccutre  joint  to  be  notched  (0}  to  prevent  mit>mntch- 
tug  of  jNirt*  of  diifirn'nt  fliL>k».  A  Hhi^-iron  or  malleable  iron  band, 
lighleued  with  a  wivnicn  or  iron  wedgv,  will  hold  the  ports  together 
•Arr  removal  from  the  Hiuik-clnTiip.  A  Ftoall  etout  spring,  v,  is  useful 
in  giving  a  constantly  acting  puwcr  to  the  cinmp;  but  a  piece  of  pure 
rubber  poking,  about  an  inch  thick,  will  prove  etill  better  for  tliin 
pUrpoAe. 

Fi;:,  3^  rcprorcnta  one  of  the  small  valcanizAis  of  Dr.  Haycf,  of 
IIufTalu,  which  claimed  at  one  dme  to 
Tuleaniite  a  piece  in  forty  minutes,  at 
320^,  with  only  one  ounce  of  alcohol. 
As  to  whetlicr  one  or  ten  ouncnt  of  al* 
oohul  aro  consuntud  \t  a  miitlcr  of  nco 
ciadary  coaridcnitiun.  Not  cliat  iinnc- 
vessory  extravagance  is  commendable, 
but  dental  art  has  suffered  much  from 
that  «pirlt  of  economy  in  tlic  laboratory 
which  jmUi  thirty-threo  per  ctiit.  of  alloy 
in  gold  plaiuaiid  thinks  more  of  pctiy 
Htving  in  material,  than  of  making  nork 
wbicJi  ohall  {utivc  cTMlitabk  hoEli  to  the  innfeasion  aud  to  the  practi- 
tioner. This  vulcaniutr  may  be  tisei  with  or  without  water.  Dr. 
Hayes'  original  idea  was  to  have  the  oven  »>  snuill,  ai>d  the  packing 
«>  absolutely  Mcam-tight,  as  in  require  no  other  moisture  than  what 
the  <tntnp  plotter  fiippliiwi.  Tliis  i*  wid)  cniitigh  m>  long  n*  the  top  it 
alnyi  pr"|M'riy  adjiiBittl;  hut  since  Inikn^o  from  wrong  adjustment 
ia  the  ruti'  rather  than  ilie  exception,  even  with  the  beet-made  vulcan- 
iiMii,  it  ii!  hetler  in  all  caaee  to  Rll  with  water.  The  tightness  of  pack- 
ing, and  the  small  aur&oe  for  action  of  the  sulphurated  vapor,  explauu 
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the  Ehortnees  of  time  rcquirod  for  Tulcuniiing  in  tbu  oveo.  a  com- 
pared  vilh  previously  mi^ntioned  uppAmtiii).     Dr.  Uayea*  more  receot 
ilirectioua  are  to  heat  with  full  flaiue  up  to  280° ;  tJteii,  at  tlie  r«te  i 
1°  per  niiuut«.  up  to  d'2ti°,  at  which  to  keep  it  for  ti^ii,  fifl*Mui,  or  IwciitjrJ 
tuioatea,  as  the  quality  of  the  ruboer  may  require.   Dr.  Hayc«'  alcDk^j 
Umpi  lepreseoUtd  iu  Fig.  340,  accoiupauyiiij;  tliU  uvea  ia  iutendc 

to   be    auUMDaiit;;    but  It  in   much    le 
^«-  "*■  simple  thou  Dr.  FrauUiu's,  hereafter  da 

Bcribed.    His  otch  is  kcII  mailci,  aad 
Turyrtroiig,  but  rather  Fmnll.     Altliuu 
w«  never,  under  any  circiinthUuinn,  vul 
I  vanize  more  than  one  piece  at  a  time,  waJ 
prefer  to  place  the  one  ilosk  in  the  centred 
of  a  two-flask  heater.     Dr.  Ilayw*  uextj 
uze  (fig.  341)  IN  much  to  be  preferred. 

Dr.  Haj-ta'  two-8iuk  Iron-clod  ovcu  ami  Whilney'n  lw()-fl(wk  vul<-aD*  ] 

iu-r  ant  fnvorile  fonnit  of' 
Fio.  341.  Fia.  312.  Fio.  M8.  nppaiatu*.       Tho     lattCT 

ii'^p  342)  is  a  baDdsoms 
viUeauiiu;r,  but  baa  a  a^j 
rioui  objection  in  the  great  i 
liability  to  derauifenteot 
of  the  packing,  in  unscrew* 
ing  (he  top.  The  former 
(.Fig.  343)  overcomes  tbia 
by  Itav  ing  an  outoide  >crcw> 
cap,  wiUi  three  aet^crevi 
to  tighten  the  iaoer  ooveri 
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vhtch  ho](l«  ihii  p«rking:  il  is  nlao  vorir  rtrong  Prof.  RicbwdBon 
doMribw  ft  vutcMiuDr  (Fig.  fM4)  isvented  hj  l>r.  Jamed.  of  Ciocui- 
niili,  lli«  top  of  wliich  i^  vcrj'  ea«ilj  ptaced  and  nttuovud.  UcMra, 
Saovdtn  nod  Cowman  oiade  a  similar  one  MTeral  yean  ainco,  with  a 
oUmp  Itttving  two  inntMul  of  l)inM»  aruit.  It  U  a  liinplc  and  tmtv  way 
of  eeniriiig  tli«  top,  {iirividf^l  tlii>  cliirop  is  of  best  wrought-iruii  witli- 
flut  flaw.  Ill  a  hniliT  of  fiMir  tnrbi»  diatnclor.  tJte  iiiiid*  pnssuro  upon 
tbe  top  at  S-IS"  !:•  1-^08  poutid«,  cuiu«quciitly  there  is  a  fllmin  of  WJO 
pMiiidi  on  the  oliimp. 

Tbo  vnlcnnin^  umm)  by  us  with  grenteet  atttisfaction  was  that  of  Dr. 
Fmiikliu  (Fi^'.  MH) :  the  rmomptioD  of  its  inanufn<^Lur«,  Id  coonec'tiou 
Willi  his  nl<-ob<>I  lamp,  would  prove  a  benefit  to  the  profMsiou.  The 
•crowji  an;  rjiiiukly  lif;lit«Ded  or  loowned  by  a  rod  about  the  aJxe  of  ao 
noBVator,  wiBji  o»ly  (be  force  of  the  thiimh  and  forefinger,  m  shown 
io  the  figure.  They  are  loosened,  but  i)L-wr  n-inontl ;  the  to[>  Ixtiiig 
liA«d  by  turning  it,  so  aa  to  hring  the  looKDcd  acrew-heada  into  tha 
hollow  space  between  tliem. 

lieyiMfttion  of  Temperature  —  Franlilin'*  rulcanixcr  was  oHginally 
deeigned  lo  act  without  a  inci-i-uHitl  t)i«Tmomcl<-r,  upon  the  thrar;-  that 
teveral  gradta  of  fit^ihle  inv^iul  would  form  a  i.^rrci:!  gauge  of  temper- 
ature. AfUr  a  w'riM  of  T«ry  car«f\il  vjc  peri  meats,  we  are  tnlisiiod  that 
the  indicalioiu  of  th«  fitsibUvnKtal  tci*t  ur<-  uiicerlniii.  imtnlly  to  tbe 
cicttmt  of  C,  often  of  IO".  Steam-gauges  are  tlic  inosl  uniform  rcgis- 
len,  as  oorop«red  one  with  another;  hence,  if  gcnerdly  adopted,  it 
would  enable  operators  to  compare  results  with  more  satistoctioo. 
Moreover,  the  index-liniid,  moving  over  a  four-incb  dial-ptatc^  givca 
more  accurate  indi  cat  inns  of  pressure  (heiice  leinjierature)  than  a  small 
tulie  on  which  oue-ei^hth  of  an  inch  marks  a  Tarialion  of  10°.  The 
gauge,  witli  tis  »y|>bon-tttbc,  may  be  set  directly  over  the  centre  of  tlie 
(orer,  or  it  may  be  secured  agaiuf<t  the  wall  near  the  vulcaiiincr,  aiwl 
pwinancntly  nttiutbe<l  to  ilie  tup  of  any  vuK-auiner  ixec^pt  Whituvy'f.  In 
Fig,  345  it  should  l>c  attached  at  (be  kuoU  If  the  joiul  of  steam-pipo 
pawing  to  thfl  wall  is  twolrcorcightoon  iuchcslong,  this  will  give  opring 
enough  for  loosening  the  screwK ;  then,  by  removing  the  twn-iiicti  block 
on  which  th«  vulcanixer  in  plu(^cd,  it  may  be  slightly  tunicd  and  with* 
drawn  from  th«  top,  which  rvmuins  permanently  nttachod  to  the  |ii[>e. 
If  Hayea'  oven  (^g.  843)  is  usetl,  the  pi|>e  sboitld  paw  througti  tho 
opening  in  the  screw-collar  and  be  |HTmimi-iiiIy  (aatened  in  the  cover. 
Tito  s(r!nm-]Mpe  should,  under  this  arrniigcmcat,  be  supported  by  a  wire 
or  hrncket.  to  snstain  Uie  weight  of  the  cover.  Buoh  an  attachment 
to  Whitney's  vulnuiiier  will  require  a  steam-tight  collar,  to  permit  the 
nnscrewing  of  the  top;  but  all  movable  st«am-joint«  are  apt  to  leak, 
aad  Inka^  in  a  vulcaniicr  maleriuLly  aflects  the  r«sult.    Another 
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plan,  applicable  to  anj  x-ulcanUer,  is  to  inaert  a  steam-valre  in  tlie  corer, 
sud  ini mediately  over  tbia  a  screw  coupling.    Bjr  discoonectiug  iliLa, 
the  entire  vulcaoizer  id  deUtcbed ;  if  well  packed  and  catvtuDj  ban* 
died,  [Ills  Guu]>liug  may  be  kept  steam-light  for  a  long  time.     The  fiptt 
conneciiiig  wiib  tlie  gau^e  should  iuclioe  toward  the  uuver,  to  |wrmit 
th«  ooiideii«eil  sicuni  U>  n-Luru  Id  tlte  boiler.     Tliv  xluii-eockH  inimwli- 
atcly  belov  tbe  gauge  mu«t  bo  «hut  offal  thccndof  vulcuniiung,  bofur 
ditconnccting  the  hcat«r;  d»c  th«  eiiddva  rcinOTal  of  pnMuro  vill  \m  ' 
apt  to  dentngd  th<>  dolicste  macliiiKry  of  the  giiuge. 

For  vulcaiiiEers  vhich  are  moved  frum  plwoo  to  place,  the  compact- 
ness of  the  niereurlal  iberoiometcr  will  give  it  the  preference;,  lu  Kig. 
U5,  it  should  occupy  ilie  place  of  the  knob.  'Hie  beat  thennometen 
have  a  nii-tullic  cuite  to  protect  from  injury  wiien  not  tu  u*t!;  but 
maul  theritiitiuttteni  are  broken  fkmi  otlier  causee  than  (hiii  casiug  pro- 
Unnn  ag»iii«l, —  principally  by  vareliM  handling  of  tin.'  cover.  The 
H<-li(-nt«  glaM  btilb  will  ntisl  a  very  great  pn'wiiri!  from  without,  if 
xkndily  and  uniformly  applidl,  an  in  ra«e  of  stcAm  ;  but  aujr  sudden 
shock -causes  the  contained  mercury  to  act  like  a  hammer  on  the  iiu>er 
surface.  Thoiidandd  of  thermometers  are  tbi)s  broken  in  (mruiJu,  nl- 
tliough  most  carefully  packed  in  cotton :  hundreds  are  bnikiui  by 
bloa-j  on  die  vuloaniief,  or  by  carele^  removal  of  the  cover:  very 
few  o«r<-  tliuir  fimt  fracture  to  Meam  preMure. 

'thr.  rolloniiig  tnblof,  cnrcriilly  cilUtiil  from  expcnmcuhi  of  the 
Pn-.tich  Academy,  the  Franklio  Iiiittilulv,  Uru,  Dalton  and  otiicre.  will 
serve  ax  a  guide  iu  the  use  of  cither  tlte  stcam-guuge  or  the  lucrcurial 
thermometer : 
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iiK'h,  in  inc)i<«  of  im-rcurj-  cuntMitaH)  in  an  ojwn  iiibe ;  il  muHt  uol  Uo 
cotiKxiiiilpi)  witK  tbi'  fi>iirth  ooluniu.  whidi  givw  indicalioiu of  iaui])eru- 
ttirt'.  hv  till)  cx[nn«it>ii  of  mercury  i»  k  vluoed  tiib&  TIi«  scooih]  ool- 
uiMt)  giVM  pmeiin;,  lu  revkonv^l  by  iilnidojilici'ut.  Tbu  ihinl  ciiluiiiu 
givui  Iho  luoet  iwuiil  mode  of  ntgwU-riog  |tn3t*urv  hy  juuuda  avuirdu- 
puis,  stid  con«fl|)oui)B  to  ibe  diB]-|>l<ilc  of  Mtaua -gaug«a.  Slriotly 
Npeakiiig,  tbp  pressure  of  uue  Hinto^pticrv  i«  nbuut  ri>urouii<x«  lv»  timn 
fiftMu  {MuiidB.  We  Imve  (herefo/o  givcu,  in  Tiblo  No.  2,  a  more 
accurate  ralculatioi)  of  the  relation  uf  tteam-^uga  and  thormomocpr 
iii'li<-niiitoii  williiu  tUe  limibi  uf  vulcatiuin;;  heat,  for  tlie  guiilunce  of 
tliiHi'  uritn  iii>>)i  to  cliangc  from  one  t^i  tlw  otlier,  or  wlio  viaii  m  raui- 
jwrt-  ibc  publislipd  rwtilts  of  dilSircnt  o[M-nilont. 

Thi'  tifili  column  of  TDblo  Nu.  1  U  d<-*igncd  to  show  the  incrvaeing 
mlio  of  prmeure  at  hij^h  tempera  turn.  li>cr«uo  of  prcMurc  from  1 
iUnio«plierv>  to  2  require  38°  of  heat ;  from  4  atnioepberea  to  d,  only 
13° ;  from  9  atnioflpberea  to  10,  ouly  d' ;  from  23  atmospheres  to  24, 
oiily  4^  Tbiu  an  infrawe  in  t«m|>eraltire  wbiub.  at  212°,  would  give 
Mily  fin(«n  pnuml*  nddilinnul  jm^uiin'.  nituM,  ut  424',  Uwitre  tliiit  t<;nf 
prraMir.'.i  give  ]3l)  ixmndi?  aiid,  at  nvenige  viiii-auixing  heat,  about 
fifty  ponndfl  jtrupuro  on  every  tH)iiaro  ineh.  In  connection  wiUi  tbivfact 
it  niiwt  be  rtmembcrwl:  1.  That  if  vtiloanitcmt  nre  te»twl  by  bydro- 
!Utie  pressure,  a  Fleam  bent  of  2-'30'  U-wtn*  ihc'ir  (ensile  itroiigtb  nearly 
ofle-eifrbib :  2.  That  cornMiou  of  the  sulphurated  vn)M>r  ctadiially 
weakens  the  ruiraniz^T;  3.  Thai  the  mar^n  of  safety,  in  inechnntc«, 
u  never  less  than  on«-half  the  wliraatcd  sLrengtb  of  material.  Ilenes 
any  vuleanizer  that,  from  posuble  earclesBnese,  can  be  healed  to  360' 
ie  danKcroUH,  unless  previously  subjected  lu  a  hydroitalic  teat  of  three 
hundred  pounds,  or  to  a  steam  ]>reMnre  of  400°  Fahrenheit. 

Dr.  Lawrence,  in  a  report  to  the  Mam.  Dental  AawK-ialion,  in  186A, 
•aya:  "Most  vulcanleera  arc  now  mado  of  sbcot  cupper  ooc-«ix(eeolh 
of  an  ineh  thick,  having  a  tennle  stren^^hof  1,875  poumU.  8ueh  a 
vulcaiiizer,  fivur  incbi«  in  diameter,  will  sustain  only  IfiO  pounds 
pTMaed,  or  36;!''  tenipemtUT«. .  .  ,  If  only  half  the  estimated  strength 
can  safely  be  utilized,  the  operator,  rutcaniiing  at  320'  with  sueh  a 
btitler,  is  in  hourly  jeopardy  of  life  and  limb."  The  gradual  weaken- 
ing of  vuIeaniKeiB  may  poMibly  he  arretted  by  tinning  them  on  tbe 
iwide,  since  sulphur  has  no  aoLion  upon  that  metal ;  but  wo  do  not  know 
bow  fiir  the  tinning  process  may  weaken  tlie  tenacity  of  coiipur,  or 
bow  soon  ibe  friction  of  flasks  may  wear  il  off.  Iron  flasks  are  often 
tinned,  but  tlte  rust  of  tbe  iron  noon  atrikoi  through  tin.  A  tin  coat- 
ing on  braw  flanks  ia  mure  durable,  and  prevent*  l<n>  of  uilphur  in  tbe 
rubber  by  exposing  Km  *urfacc  to  it«  action.  We  have  relerred  ti»v 
wh«ra  to  other  methods  of  prerentjug  this  action. 
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Vuleaititiny  i^mp.— Alcohol  u.  in  our  judfrmeDl,  tfae  oa\f  buroing 
fluid  suitable  fur  a  vulcanizer.  ThoK  who  think  (itbernriae  ctui  nmdUj 
procure  kenieene  tAttvta  aiid  lamps,  (luwripltnii  of  which  isuiinvccsMfj. 


Fig.  848. 


Pi^.  ."MO  rcpresenU  ft  stoiplificd 
form  of  Dr.  Fmnklin's  e*ttty- 
Latop.  The  circular  raervoir  e, 
thr«e  iitchce  id  dianwlcr  and  one 
inch  hi^ih,  bt  <y>iim^^t«il,  by  umall 
tubes,  with  cyHiidcrs  A,  U,  which 
ar«  lbr«e  iocbea  disiaat  from  n«- 
ervuir,  tlte  bottom  uf  which  li 
extended  toBiipporc  orlindorK  nnd  conii«rtiag  tulM«.  A  oud  B  t-on- 
Uiia  wif^kit  inul<!  of  fiiHvi  wirv-gnuse  r»llMl  up.  A  U  about  tliree- 
^xtoctitfat*  inch  in  (linnK-tcr,  B  about  onv^ighth  inrh,  extending  to 
bottom  of  cylindcnt,  nnd  projcvtinfr  as  hi^h  as  may  be  neccCMry  ht 
|}i«  required  sine  of  flame.  The  reeorrqir  b  divided  unequally  in 
about  th«  same  proportion,  Tlie  two  feel.  D,  by  tiltin);  the  reservoir, 
insure  the  flow  of  alcohol  into  ibe  tubes  and  cylinders. 

Tlie  adjustment  and  a<!tion  of  the  lamp  st«  bs  siniple  as  its  conftruc- 
tion.  Rup|)ose  it  is  retjuired  to  ralie  the  h«at  tVom  boiling  point  1^212") 
to  S42°  in  finy  minuicv,  aiid  keep  it  steadily  at  tliat  point  fur  ivrcnty- 
fire  minut'*.  Pla<%  about  twti  ounei^  of  alcohol  iu  each  compartmeat, 
and  light  both  wi<:kit.  If  240^  is  nucbtsl  in  le»  ibaii  fil^y  iniout«K,  wick 
Aprojccbitocihigh;  if  it  requires  mon-  than  fifty  niinnlut,  a  larger  nick 
iDUKt  be  suiwtituted:  onc«  adjiiiftcil,  it  act*  unifomilr  in  sulN>n)aeiit 
heatings.  Remove,  with  a  small  sponge,  the  ahwbnl  M\  In  <mini>art- 
ment  A,  and  accurately  measure  it.  This  givM  the  exact  amount  fiUH 
eumed,  by  usin^  which,  in  subsequent  heatings,  the  iri«k  A  will  die  out 
when  the  temperature  rcaehea  340°,  or  117  poiinds  pressure.  Sawll 
wick  B  continues  to  burn  for  twenty-live  minutes  lou)j^r,  at  the  end  of 
whit-li  time  alcohol  in  thiH  eomimrtincnt  i*  s|Mtiigud  otit  and  nwasund. 
If  wick  B  do«t  not  matutain  the  beat  or  on^rruno  it,  adjuntmcut  of  its 
]«ngth  is  noecenry.  The  quantity  of  akvitinl  iimiI  in  a  twu-fla 
Franklin  vulcanixer,  (^g.  S45,;  for  the  tim«  and  ti-in[Krntnr*>  abof 
gir«D,  will  be  about  two  ounces;  the  larger  wick  coneumiug.  in  fifty 
minutes,  slightly  mon?  than  the  smaller  one  in  seventy-fire  minuic^j 
It  is  evident  that  any  n<ljusiment  of  wicks  nnd  aU-oVil  can  1h-  mati 
to  suit  any  time  or  rale  of  vulcaniiing.  It  u  equally  rvidrtit  that, 
with  atieli  a  lamp,  overheating  or  explosion  b  ahMliilcly  im]>iMM<ible. 

But  neither  this  nor  any  other  arrangCRient  U  strictly  atit'iinatic : 
then-  nr4'  Ion  many  dtsiurbing  elemenUi  in  the  opvmtion  of  beating,  toJ 
p<Tmit  Ibe  careful  mechanician  to  intnat  la  any  muehioery  what  ouii 
-only  be  viti^  certainty  done  by  his  own  walchfulucH.    tlve  or  lea 
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ninutoi.  before  lli«  di^ired  jniiit  (220",  330^,  or  240°)  it  rmcliml,  the 
vulcaiiitvr  mu.-<t  be  cluwl/  wntolicJ :  uiij-  nxccA  of  aU^nhol  mii*t  hv 
Bponpnl  out,  or  elite  the  wiok  nitJiilrnwn  ;  iiny  slight  ilvlidiMicy  cttn  be 
a]>ptii!<I  ilirectljr  to  th«  beitt4)r  Od  b  emiil)  eponge,  or  id  h  sjkiod  Iii8(t« 
fitf  tlir-  puritotc.  Jim  bi'Juru  thr  viik-uniiing  is  completMl.  the  lamp 
BtM  hv  iigain  wKtchctl,  to  mo  tliut  it  does  not  die  out  a  motiieol  too 
woo  or  bum  *  iiiinut«  Iwyonr]  the  time.  To  correct  irre^Ur  action 
of  the  lamp  fVom  defective  nicohul,  or  from  rariniiott*  of  ti-tii|MTBtHro 
In  the  roinn,  we  rover  the  vttleniiiM-r  with  an  cxira  tin  jiiclicl,  su«- 
prDd<-i)  fnini  llie  celling.  Bj-  minting  or  lowering  thin,  (li«  rarliation  of 
bunt  \»  iocrejiMi-d  <ir  diminish^);  thus  giving  nn  extrcmclj-  delicalfl 
adjiHiiurnt  williont  dUturhing  thi^  lBni|>.  aftvr  its  vricks  hiivc  unco  beeo 
ict  f'>r  It  givfii  *y''t>ini  of  viiliratiiziiig. 

Mating  SfalrU,  Itrmovhig  Wax,  tmti  Packing  the  WmMw.— The  model 
of  a  liill  Mit  is  placed  to  tlw  sballow  half.  A,  uf  the  flatk  (Fig.  347), 

Fio-SIT. 


with  wux-]i|at«  and  teeth  attached,  as  before  described.  The  model 
MUfit  be  Aatiimled  wilh  water,  to  prevent  the  too  rapid  )ielting  of  the 
]>liuter->Knllcr  with  whii-h  the  Haak  ia  partly  liiled,  and  which,  ou  plac- 
ing tlte  model,  Hms  to  edge  uf  flai-k  and  v^ge  of  the  irax-plato.  j\s  soon 
u  lltii  liiiK  lienime  mudorati^ly  firm,  trim  enioothly  up  to  the  ino<lel 
nilh  e|ui(iilii  and  s|>onu<> :  tht.-ii  euup  ihitt  surface,  or  vnriii>h  and  oil  it, 
or  cover  it  nilh  lin-foil.  itlix  a  fretb  lut  of  mther  Elifl*  batlcr,  nod 
hranh  it  cnrcfully  over  the  wax  and  into  all  the  ioter^iicc^  uf  the 
tortlt.  Tlien  piftcii  the  upper  half-fliuik  C,  and  quickly  pour  ihe  hat- 
Kit,  niirring  it  wH  with  a  fenther  into  the  upaee  hotwecn  the  iw-th 
and  «!<lH  of  the  flwik.  iVt  on  the  ctver  D,  and  up|>ly  the  chimp  B. 
Blffiro  it  fully  hnnlvnK,  wash  off  the  idiLilcr  with  n  Hixingo,  frDin  the 
oiiLiiiti'  of  ihi;  ftiuik,  iin<l  let  it  g<-l  <ifiilc  hiird  bcfnre  HcpiLrating  the  two 
lialvn<.  Til"  ohjcel  of  making  the  luiltcr  clilTis  l<i  give  St  giWlltT  hanl- 
iie(«,  fur  aiipp»rt  nf  the  blocks  under  prnvitro  of  packing.  Tlnsic  are 
oTUm  di)tplRccil.  and  the  juinia  opened  under  mmlerato  prfMnrc;  b^ 
niitv,  Brxi,  the  halter  is  loii  thin,  and,  secondly,  time  i«  not  allowed  for 
il  jirojirrty  to  harden  before  packing.  Tlie  (hiak  8h<^uld  be  set  in  water 
at  about  120°,  for  Hve  niitiuten  Iiefure  »e;iiimtion.  m  that  in  case  of 
uadarcut  ur  ef  a  thin  or  prumiueut  ridge,  there  shall  bo  tm  daugcr  of 
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breaking  tho  moilcl.  lUnwvo  tlic  wiix  carcftilty,  acoonling  to  dim- 
lions  givvn  in  th«  chuptcr  on  Mvt«)lo-plMlJc  work;  bviug  canfdl  to 
keep  all  tbe  wax  tbat  U  rvuuvvd.  Tlie  BmIu  will  then  |>rawiit  the 
ap]>eiiraiice  ahowo  ld  Fig.  337 :  tlw  tiKKUil-h«ir  E  wparMiug  from  Uw 
teeUi  and  wax  couuined  io  tb«  dcnlal-balf  H.  Should  tho  J4>iuis  not 
be  verjr  clo»eiy  fitted,  plac«  a  little  dry  plnsier  over  eacli,  and  iou<k 
vith  a  drop  af  wat«x  or  diluted  soluble  gi4us,  and  when  hard,  trim  uf 
the  Bui^ilus  planter.  Home  prefer  lo  pack  with  tin-  or  K'^ld-loiL  Witii- 
out  (uxiiv  Muh  prui^aiitiuii,  the  rubber  nUl  precis  iuto  0|m.-d  joiiild,  auil 
pn.9K-nt  an  iiiii<ij^hl.ly  appcunuite;  of  euunw,  cluwly-grouml  joiulH  arc 
prffcrnblc  to  miy  of  thi»c  i-xiwiiMiU:  but  neither  thu  ligbuvt  joint*, 
nor  any  prec-nutioiiH  will  uv«i],  if  droiig  pnMure  ix  ui>nl  in  pocktsg. 
for  this  invariably  open*  thv  joinix  uiid  u>liiiit»  thu  gum. 

Id  partial  caeca,  or  where  no  vuh-anite  u  ro^uinrd  out«td«  tho  arch 
and  above  tbe  t««th,  the  deep  halt'  II  mu«t  be  u»cd  tot  th«  modrl ;  w 
liiat  ihe  plaster  uround  the  teeth  may  come  ocarly  or  i)iiit«  Itivul  with 
tho  edj^e  of  the  flask,  nie  teeth  are  ihud  firmly  fixed  iu  tbi^ir  exact 
poaitluu,  and  reaiat  displaoetuent,  which  the  aeparatiou  of  tlie  flavlu  ur 
tlic  pnaiiuna  of  ilie  rubber  lui^bt  po«aibIy  oc(%uto».  Iu  Uiiii  war, 
ahould  till-  lliukx  cliimcR  m>l  (o  c^omv  ]>erfci;lly  togrthrr,  the  n^ult  wdl 
be  ail  vxin  tliickiirew  of  plulc,  bvit  no  dJApluciinMit  of  teeth.  We 
consider  tliis  luc  of  tho  d«up  half  nf  the  flask,  in  all  partial  caaw,  aa 
of  uimiMt  importance,  Tiio  t^vth  arc  never  disturbed  in  their  paii- 
tion  oD  tli«  model  given  them  in  the  wax-plalc;  abo,  tti«T«  a  tw 
breaking  of  plotter  teeth  or  splitting  of  tba  model  by  preamie  of  tbe 
rubber. 

It  is  iliKirablc  in  all  easei,  and  quite  eA»entia1  in  m<Ml,  (bat 
fioMkii  should  eonie  iitrfcdly  together.  Tim  ia  acirumplliliv^l  by  at 
tion  to  tliri»!  pointu :  1.  ExiAeuiiig  the  ruhlter ;  2.  U>ing  a  proper  (]tuu>- 
tity ;  3.  Having  ventH  ft»r  the  surplun.  Firwl.  For  soficiiing  the  rubber, 
USD  a  dei'p  i;ovi'r('il  miuccj>uii,  eaiKible  of  liolding  the  Uiuk-presi  and 
containing  two  or  tht>.-«  inches  of  water.  Wlien  the  floek  is  thoroughly 
heated  by  tlic  steam,  the  rutilH-r  is  pinerd  on  the  co^'er  of  the  Baueepon, 
or  on  a  small  shelf  atlnched  to  the  inside  of  the  sauc«pnD;  ibeii,  wbitn 
soft,  let  it  be  packed,  with  the  \tv\p  of  a  pointed  sllek,  into  tbe  deotal 
half  of  tbe  matrix.  Around  the  teeth  the  rubber  may  be  (Kicked  in 
tbe  form  of  very  narrow  strijw  with  a  flatieuetl  point  of  hard  wood, 
•oroewbat  as  foil  is  inserte<l  into  tbe  rnvily  of  a  tooUi.  The  rt^muiiidi-r 
b  piickril  utlii^  in  large  strijia  or  iu  one  jnece  cut  to  tlie  faha|)e  of  tiie 
nx-plal«. 

S<iei>ndly.  It  is  important  to  u»e  the  proper  quantity  <if  rubha^r:  too 
little  vulcanile  njiuiU  the  piece;  too  much  rcquirw  a  preMure  whi^ 
may  break  the  blocks,  dt^plaee  tho  teeth,  and  Ibroe  rubber  into  tbe 
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Joiolfi ;  or  clae  requires  n  long  timo  fur  ■  safe  dci^rra  uT  pn»>uro  tu 
brtufc  ibe  flask  i»};i'tltGr.  Iii  some  cMea  the  quantiiy  t.*iui  W  onYvctljr 
fi>uu<),  liv  liHviii^  Uie  sheet)  of  vulcanite  exavtl;r  oh  tliiek  u  ibu  imx- 
plate,  nuiivviuK  tlie  latter  aa  carefully  as  {WKtible  tuid  innrkiojc  off  iu 
»i*0  Alt  die  funuer.  But  for  vooie  Jrrx^iulurlj-  vliiiprd  i-om^  niid  itia«t 
lowor  cnM'x,  llie  fulhiwittf;  Aiin}>l«  iti«llujd  will b<;  fouitil  ImtUr.  I/t  (lit- 
pUt«  be  entirely  of  wax ;  retnovo  it  all  from  tfao  mairix,  and  roll  it 

Via.  8*8. 
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fiitiia«b«e(  the  lhicknra»  of  the  nitibcr;  make  th«  mhber  a  little 
)arf>:«>r  than  Ibe  wax ;  iheii  rut  into  roDvroicntlf  mi-tl  utriiis  uiul  pack, 
punin;;  in«8t  at  thn^  pnini*  where  the  wax  wiu  thii^ki^it.  Hiarr's 
(iiea#uriii);-^liLr«,  wliieh  determiiiee  tlii>  quiintily  of  nibU^r  by  "diit- 
p)amm<-iit,"  ia  a  cnnvenicnt  iiisirunient  for  tbis  pur|)[M<Cv 

Tbinlly.  Sioee  tbe  error  in  quaDiiiy  sltmdd  nlwa)-)t  he  on  lh«  vafe 
riile  n(  fxcfst,  prorisiflii  must  l>c  iniide  for  the  pHra])e  of  itiis  vurplw  \>j 
ratting  vents,  ihnt  Ibe  biilvi^  «f  the  matrix  imiy  come  lopether  milh- 
oiil  ton  ^reat  prrawui*.  Rg.  3-W.  takeu  from  Prof.  Wildmun'c  mooo- 
^ph.  In  a  fine  illunirHtion  n(  tlie  het-i  nietltod  of  cuttiu;;  tliow  vents. 
The  radiating  vi-hih  nii|jlit,  bowtver.  Map  at  the  circular  ;'rcove,  taking 
CVK  to  ninltv  thin  larjtf  eiiouitb  for  any  [lOMtbte  escew  of  nibbcr.  If 
tbeM  lewlen  are  too  large  uext  the  plate,  the  rubber  nmy  not  pack  so 
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firmlj  tks  is  dnirahln ;  kIko  th«  gcocnuion  of  pu,  vhile  TultsDidiig, 
may  force  riitiliiT  l<x>  fn-elj  iiilo  t\\K  gmnrr,  mini  bo  miikc  it  puniut. 
Tiie  iiMt  forti)  of  daak-prvwi  i»  lluil  iff  Mtwr*.  Hiiuwilini  luiil  (  Viwidi 
Fig.  S-ld  I  to  whuni  wk  would  hero  kIm  iii^knowloclgc  nor  inileblwclani 
for  ibtt  illu»tratioua  uf  tlicir  Imprcaiion  cupe  on  page  63d.  and  uTtfanr 
wril-ktiown  Poot-lathc,  Fig.  2S6}.  A«  moD  aa 
th«  nibber  is  pnckcd,  the  halves  of  tbe  fla»k  are 
carefully  brou^lit  log«tIier,  placed  in  tho  |treM, 
snd  a  moderate  force  applied:  tbe  \ttvm  and 
daik  are  tlieti  placed  iu  ibe  heater.  A  piveu  of 
pure  " rubbiT-|iaekiDg,"  aliout  an  iuch  thick, 
plareil  uiiilL-r  tbe  screw,  will,  aa  before  uaitd, 
iiiKiirc  It  c(>ii*iiiii>lr  uetiiijr  forve  whrUt  in  the 
heater.  Avuid  uxiug  llio  lull  power  of  nvtu  uue 
hand  upoD  the  lever;  if  the  veoto  nre  frw,  and 
gTKUt  pxc^w  of  material  iit  avoidr<l,  modMatc 
prrtMirt'  .-(i-linir  ft^Mflily  in  t\w  lieaier  trill  safely 
bring  »iiT  ibirk  tngctber  in  fmni  t«n  tu  flirty 
mioiitrs.  In  all  ciwm  hm.-  n  llA«k-prcn.(Pig.  S49),  discardinfc  the 
finall  #crewbnlt«  attnohcd  lo  inoel  fliuke  in  present  uae :  they  cannot 
giro  ihi^  dpring-like  coinprowion  of  a  preas,  are-  ea'^ily  nii^ilaid.  moke 
dfniiiiiig  of  tla«k»  dilliciili,  and  arc  al(o}^her  such  a  nuiNincv  (hut  we 
are  nt «  Ims  to  understAnd  their  popularity.  Clean  flaHka  ore  vMK-ntJtl 
tomicceMful  parking:  for  aoiled  fingers  xtain  the  rubbir,  which  int«r- 
ftrea  with  perfect  union  of  the  pieces ;  lienon  all  a|>[iHraiiL-<,  bnmllcd  in 
packiut;.  should  be  ao  simple  In  fitnn  Hit  to  be  nwilily  cleanMl ;  also^  it 
is  well  lo  keep  ihein  con.itantly  covervd  iriih  a  coating  uf  TnmiKli. 

lliere  are  three  waya  tu  make  tlw-  ruU-anit^-t*'*'^  H^pnnit«  reailily 
from  tht!  model.  1.  Trusting  to  the  ililute  Kilnble  glam,  oripnatlj 
UH'd  to  hitnli'ii  and  prnlect  thp  »urikc«  of  the  model.  2.  CoUiHlioD 
varni:>h,  applied  ju4t  bcfora  packing ;  ihij  will  sometimea  peel  ulT  in 
places,  by  motion  of  the  [uecee  of  adbeaire  gum  ;  it  shoulil  bi;  ap|tli«l 
in  a  thin  layer.  3.  Gildiiijc  the  Mirfoee  with  boukhindeiRi'  foil:  thia 
■dheree  to  the  tiuiulied  plate,  hut  i«  not  uuMghtly.  Tlie  UM  of  ttii-(bij. 
alYeriranl  removed  by  muriatic  acid,  U  u  plan  muoh  inferi'tr  to  the 
Other  three.  Melted  mix,  uii,  and  gum-  or  rtfin-vanilxbn  must  be 
caircfuily  kept  from  jH'aietniting  plotter  surfaces  n«xt  to  tlie  valcVJiltc, 
n*  tliey  more  or  b;m  injure  it. 

Timf  of  I'tileamziaff.—Whfa  tbe  halve*  of  tbe  Bosk  are  brought 
into  conioet,  it  i*  ukcn  from  the  prca»,  eec  in  a  amall  btnd  or  damp 
to  keep  the  pans  together,  and  at  once  placed  in  tbe  vulnuiiier;  which 
is  th<n  filled  with  boiling  water,  the  cover  mljusteal,  lamp  lighted,  and 
time  reckoned  from  tJiv  moment  of  dosing  the  cover. 
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The  tiinc  acmpietl  in  h«atiog  up  aod  vulcaaixing  varioi  vUh  differ- 
ent o|ierai(tni.  I>ra.  Slxllett,  Putoau  and  other  early  exiteniaeotera 
vulcaoixed  for  six  houn  or  niore.  By  gradually  rabing  the  heat  and 
reducing  the  aixe  of  tl)»  vultuDixere,  ihcy  eulMequeiitlj  vulL-aoized  in 
four  bnun  at  310°  Fiihrei)tieit.  l>r.  Krauklin  rM.i)n]roeu)ded  bringing 
Hh'  hrat  in  uiie  hour  u|>  to  310'',dir«cuu(c  thai  it  should  be  kept  Meudily 
■t  lliiit  |>»iiil  for  two  and  a  half  or  thr^tt  hount.  Ub  later  experi- 
tnvuti  •IrjiiountraU.'d  tJiat,  if  one  hour  in  takbn  to  ni»e  alowlj'  tu  300', 
Wk)  K»utl><ir  full  hour  to  miim  stmdily  and  grailunlly  to  330*,/«iu  luin* 
niwt  long^ir  will  complete'  the  vidt-uiiixiug.  A*  ihvrnwmvttvn  vary 
much,  and  the  nibbor  Used  al«o  vitni'«,  tlie  \>wt  plan  is  fur  OTi-ryune  to 
TulcMiitM  trial  pinii)  until  the  rc^uirttl  hArdm-s^  toughucss.  and  elos- 
tieity  are  obtained.  It  should  curl  under  tbo  Ecrapcr  like  bom.  permit 
bending  at  an  angle  of  at  leaat  40^,  su4  return  to  its  orif;iuul  eliape 
uneliangol. 

Pr«>f.  Wildman  rftfonimffndi',  for  rod  rubber,  thirty  minuter'  to  sixty 
mittutM*  time  in  heating  up  to  330^,  and  k«ii>ing  at  that  point  from 
nixty  to  ninety  niinultv;  time  i>f  rnliiiig  beat  varring  according  to 
tbii'kueM  of  tbo  miu«  uf  rubber;  time  of  mainlaiuLng  heat  varying 
with  kind  of  rubber,  vulraniner,  and  thernwmeter.  lie  sayd  tliat 
bmwD  nibl)er  r^uiree  etower  liealinK  up  than  red,  but  the  nuan  time 
of  mainiainin^  l>eat:  lliut  pink  ruMiL-r  may  be  eafely  heated  more  rap 
idly  than  red,  aod  kept  at  320**  for  only  three-fourlhH  or  one-lialf  the 
time.  He  also  says  that,  tii  prevent  |>oritii.->iie9»  from  erolution  of  gas, 
"the  heat  should  be  rain-.il  nKitrly  ami  thi-  nilibcr  should  bo  under 
dUoiig  preMunt"  Dr.  LAwrviio'  ninintnin*  the  beat  at  320'  for  sixty 
niiotiin :  Prof.  Richardson,  at  S40°  for  forty-five  minutee,  or  at  320° 
for  nixty  to  oighiy  miiiutt*,  occupying  not  lew  tbau  forty-five  min- 
til4's  in  bringing  the  beat  up  to  tlie  vidt-auixing  point.  Dr.  Ilayea 
■dvi«es  rapid  h<«tinK  to  280°,  then  gmilually  tor  forty  minutra  up  to 
820^.  at  which  keep  from  ten  to  twenty  iuiuuie«. 

In  a  wry  luge  proporlion  of  vulonite  piM.-ft<,  the  full  strt-ngth  of 
ibft  material  is  lost  by  overheating ;  iu  oibcm,  by  the  npjuiaiii^-  rrtor  of 
giving  too  much  elasticity  and  tliruwing  undue  >lrain,  in  full  cases, 
npoD  the  bl'K'kri  and  the  rim  of  ruhbrr  behind  them.  If  wiiie  of  the 
time  spent  in  polishing  up  vtdcanllu  and  bringing  out  the  '>lKiii>iTeIy 
glaring  brilliancy  of  its  color  weru  dovoiod  to  careful  maiiag<-nient  of 
tJie  vnloanixcr,  to  making  proper  mconl  of  Itcntings.  (u>  as  to  arrive  at 
oniform  results,  and  to  the  cultivation  of  tb<u<^  balitts  of  accuracy 
«hirb  alone  can  {.-ive  succev.  iher«  nonld  W  fewer  brokea  pieces  n- 
tumeil  to  the  lalxiratorr  fur  rejuair. 

The  following  table  of  oa.'Hit,  wlcctdd  from  Prof  Austen's  vulcan- 
izbg  record,  extending  over  a  period  of  seven  years,  from  1&^  to 


702 


TULCASITE. 


l^ta.  vfill  illustrate  the  eflbct:  (t)  of  the  itlie  of  Tulcanizav,  (2)  of 
tight  packing,  (8)  of  increase  of  temperature. 
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In  111!  thcfc  raii»  the  viilrttniz*^!  ruhhcr  was  of  ^ootl  <|ii)ilitf ,  u  r^ 
^pcctj?  baixinww,  tougliiiow,  uml  cliuticiCy.  Thr  firrt  ftiiir  ra*e»  wfM 
rtilcnniictl  in  ii  airt-iron  vuk-aiii«rr  over  lui  iintliriirilt^  miil  flnva,— 
the  dm  iwo  in  «  double  climt.  tlinrc  galloiu  <!noh,  (he  iBxt  two  in  a  tin. 
g\o  chMl  of  ihrcc  galloDn'  cnpndty.  Expiirinifnu  No-  2  ami  Not  3 
show  iho  pfTort  of  this  reduced  siic;  Hod  nil  fouriihow  tlii!  HTwrt  of  loM 
of  stenin  unavoidable  in  this  form  of  apparatus.  The  next  three  caces 
were  dnnc  in  a  copper  boiler,  with  iron  Songc  and  toi>,iind  old  etyle  of 
packing  and  safety-valve,  liaviog  capacity  of  one  gallon.  £^peri- 
mente  No,  4  and  No.  5  show  effect  of  this  further  reduction  in  riie; 
while  Nw.  0  and  7  show  the  gain  by  Marling  from  boiliDy  point  in- 
Rteadof,  ut  txTt^tofore,  from  the  temperature  of  the  room.  TfaL*  haa  tlu: 
fVmh^T  advaiilngi;  of  <-iiah1in^  ihir  nperatur  to  transfer  his  piocit*  at 
onco  fmrn  thv  ptickingdioitt^r  to  lh<-  vulcaniEer,  without  endiingenng 
the  blookd  by  widden  chanjfc  of  K-mperalure.  The  Itut  five  comm  weto 
(lone  in  a  pcrfiTily  stMim-tight  lwo'flii«k  Franklin  vulcanircr  (Pig. 
345),  cnpacity  about  two  ■)tiart;> ;  guugi.%  a  tliLTntonielor ;  lump,  such 
a»  delineated  in  Fig.  346;  (sfety-valve,  none.  Thisw  liwt  experi- 
ments show  ihe  effect  of  small  and  6tcam-tight  tKiiten ;  aim  the  mptdljr 
iDcreiuiD^  action  of  high  temperature.  It  will  bo  noticed  thai  the 
durati'in  of  heat  at  the  vuttwnixing  point  if  modilicd  by  the  time  takes 
to  reach  that  point.  In  comparing  the  Iwtt  thm  cwfvf.  No.  1^  nt 
done  in  the  ehorlest  time ;  hut  No.  10  is  a  much  better  tjme,  because 
more  slowly  raised.  It  should  be  remembered,  in  comparing  ibae 
cases  with  each  other,  or  with  the  results  of  other  operators,  that  due 
alloirance  must  be  made  for  diflerences  in  tbermonteters  and  kindit  of 
rubber:  the  last  live  were  rcfristered  with  the  same  tbernwimiUvr,  bat 
each  of  the  previous  osacs  with  a  diflcrent  one.  AU  were  mode  froai 
tlie  American  Hard  Kubber  Company's  rubber. 
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Tlie  following  InfcronoM  aro  drawu  fVom  ihe  %mee  of  cwee  oal.  of 
which  tho  Isblv  «Ikiv«  gimu  in  M^li-ri^d.  Hik'b  teuiperature  will  t^v* 
M  l^uml  rwulu  M  low,  if  care  in  um^I  iu  hmtin^  ii|i  hIowI}-  :  tipating 
one  hour  mmI  thirty  luinuui*  to  M'2',  iin<)  al  ontvt  ciH>liiig  ofl*.  will  prolt- 
flbly  i^ive  OS  UKifih  nibU'r  lu  cmm'  Nu.  10.  Slow  tieulin^  and  a  per- 
f«-lly  tj);ht  vulcaniz«r  full  of  water,  with  flodk  well  boutid  lo^Mher 
aati  vetiU  not  imi  free,  aro  the  h<»t  wife>;uar<Ji«  again«  pomua  rublwr. 
If  ihit  Rufk  U  fxrty  to  sixty  miimt^i*  iii  tltc  pat-kiDg-boiler,  it  ri.t|uiraa 
fiv«  tuiniit4«lnw  tinu!  to  viiU-aiiiec;  tlio  same  allowance  «houM  be  mode 
if  Ihu  osM  u  elowly  cooM  ofT:  in  the  lai>i  five  cam*  ihc  Tulcuiiiier 
W1M  Mt  at  onc«  into  coM  witti-r.  Two  hnlf-h<:aiingv  makv  tougher  nil>- 
ber  ibna  una:  for  iitglaDoc,  if  case  Ko.  10  w«rc  brought  up  to  342°  in 
i>iie  hoiir  and  ten  minutes,  and  kept  there  five  minutes,  tlicD  cooled 
duwD  In  i^O'  or  212',  aw)  again  raised,  in  forty  or  sixty  minutes,  up 
to  342°,  iind  kept  there  another  five  mloiiteA,  the  rubber  would  he  lanch 
tougher.  ThiN  infrn-uoe  b  drawn  from  the  oxlnanc  toughnciw  of  wuae 
■■aHW,  in  whieh  n  H'cond  healing  wiw  noccmaiy;  but  ivki  fult-limed 
hffltingi  miikf  a  hrillk':  niiU'^al.  Thcr?  eoemt  to  bo  a  point  beyond 
whieb,  if  nibher  Iwioo  paster,  it  becomes  inevitably  brittle ;  benco  no 
confidffiice  nin  be  plac«d  in  the  old  material  of  a  repaired  piece.  Two 
flwks  in  Ihe  Mtme  vuleanlzer  cannot  give  the  ^mo  nvulta:  Itisa  of  heat 
by  mdiatiiin  w  gTeat«»t  from  the  cover,  mid  ilie  tiupply  of  heat  >«  from 
b«Inw ;  hence,  iieces<arily,  the  lower  hiilf  of  the  oven  i»  bolter  than 
■be  upper,  irniformily  of  ti^xUire  <yin  lie  ohtaiiu-il.  therefore,  only  by 
vnloiniKingoiH;  pii^cr-itt  n  time.  Oik-  who  is  xyntcmiitic  in  the  arrange- 
meul  of  hi>  work  will  wpanilcly  vulratiint  the  pieces  of  a  double  Mt 
In  nry  unrly  tlic  Mime  lime  required,  if  both  ure  done  at  oncf ;  for 
one  pli^oc  may  be  in  Ihe  oven,  while  the  other  is  in  prepanition  (<ir  it. 

Htinvml  fr^nn  Vuleoniier,  nnd  /tiiuAtiijr.  —  Upon  expimlion  of  tlic 
time  dclemiin«d  up<iu,  the  flame  U  to  ho  at  once  cxtiii^nii^hod  :  the 
vnbmnizer  may  be  cooled  gradually  aa  ii  etands,  or  rapidly  by  the 
wviifio  "f  tl>e  sTcam.  or  by  setting  the  lower  three-fourthn  of  the  vul- 
enniier  in  oold  water.  Tlie  la»l  method  of  rapid  cooling  i.i  preferable; 
itmnlng  tho  hi-nt  fire  minutei*  longer  than  wbcu  »low  cooling  Li  prae- 
lilted.  T>-ttiiig  olTeteani  i"  a  very  di>«gre«abIo  proccw,  and  mnkri  tho 
plainer  of  the  flasks  very  hanl  to  cut  out.  Flacks  may,  with  perfect 
safety,  b«  ooled  by  setting  the  vulcnnizer  in  snow  or  poun<lei)  ice,  if 
dt«ired  ;  Iml  In  no  oase  should  the  flasks  themselves  bo  cooled  by  ron* 
■act  with  futd  water,  M  aome  migfit  chance  lo  peuetrnle  to  tho  blocks 
and  <'rai'k  them.  The  flaxk  i'h»ul<l  he  ojienitd  aii<)  the  piece  removed 
from  it)"  ptailer  invwiment,  within  two  or  three  hour"  after  vulcaiiiEing. 
After  that  time  the  ptiuler  aitsiimi-fl  a  Mind-lifce,  gninulnr  «taie,  and 
odberee  with  gnat  tenacity  to  the  plate,  no  matter  what  st^parultng 
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vcmidli  ma}'  be  used.  Taping  tbe  edgea  of  tlie  Bosk,  tJUst  MpanUion, 
will  (tUIoilgt:  llidr  contcuu  iu  nuus:  Uiti  (ila«U-r  vuu  llicu  bi;  triniiaad 
from  lliu  jii(;i:e,  t«kiag  cam  LhM  iL  in  perfectly  cold.  Ttiv  otdliuTuU 
PImUt  id  itiv  JeiitAl-liiilf  «r  Uic  iUmk  tuui  vutiiy  be  wiuIiihI  tVoia  tbe 
piece  nith  u  stiiT  britsli ;  btit  the  luodvl-balf  Ivavts  ■  coating  UiU 
clings  very  (cnociounl}',  on)i»«  mfnoa  nro  Uiken  to  praveat  it:  mlaUe 
glftBS,a  dilute  ethereal  Holuiion  of  collodioa,  or  a  layer  of  tbiu  bil, 
liaTO  been  alretuly  meDliosed  an  tlio  proper  pruveutivea. 

The  proceas  of  finisbinj;  b  more  troublesoioe  Ibau  in  tbe  caw  of  gold 
work,  unleaa  ffrvnt  aire  U  used  iu  ibc  formation  of  tb«  vax-plaU. 
Several  eises  of  round  uid  half-round  filee  are  neeeerary  for  fiuiifaiag 
up  tbe  edges  and  oourex  stirfaoea;  fur  ibc 
concflVR  MirGncw,  tcrapers,  graring-chisdlB, 
anil  curvod  files.  Lathtvbum  uod  file-cnt 
whecl«  will  be  found  very  ntcful,  if  then  ia 
lo  be  much  reduction  of  thickness.  Fip^ 
350  and  Sal  rcpmcnt  one  of  each,  as  ma4h 
by  Dr,  Whito,  tiie  burn  in  Mt»  of  four  and 
Ibe  wheels  iu  ecta  of  throe.  Sufficient  tbick- 
neis  must  be  leA  iu  tbe  body  of  the  plate  lor 
strength,  but  thu  edges  nbould  be  ohamfered 
off.  A  pitir  of  calU|>er«(Piga.  308,  309)  are 
re>]nired  to  measure  tbe  IbicknuM  of  tli« 
plate,  if  it  b  to  bo  nduoed  by  files  ud 
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Bcrapen.  Some  operators  next  ii»  sand*papcr  or  emery-cloth;  othen 
uee  pumic«4tonc  od  cork-whoi^U;  we  very  decidedly  prefer  Hootch* 
Btooe.  "Hie  third  step  is  the  use  of  rottcn-slono  (not  tnpoll,  wbicb 
cuU  with  too  kven  a  grit),  either  on  a  hnx^h-whiM^J  wilh  tallow  or  oil, 
which  Li  the  more  rapid  process,  or  on  n  tilick  of  »omv  hard  wood  with 
water,  which  is  tlie  more  cleanly.  A  little  oxide  of  dnc  nn  a  toft 
wberli  «r  on  the  finger,  will  gire  a  brilliant  finishing  polish,  but  is  nul 
«*M»tiiil,n«  (be  mttcn-ntuoc can  be  made  to  polish  very  highly.  AAer 
tr^-iug  Ibc  piece,  and  Gn<ling  that  no  {mrt  of  the  edj^e  re^iuires  altera- 
tion, a  bright  Burfnc»-co1or  may  be  giveu  by  placing  tlie  piece  to  alco- 
hol and  oxpueing  to  the  sun's  rays  for  six  or  twelve  houn.  Bome 
ngard  this  as  an  improvement:  it  certainly  does  not  iojure  tbe  quality 
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ot  thd  pUtP,  but  the  originiil  maliof^n^  color  of  the  vulcanite  is  in 
much  b«Ucr  taste  than  the  brii^ht  verniiliuit  tint  tliua  ifixeu.  In  fia- 
uhlng  (wrttfll  cmcs.  it  vill  prevent  accident  if,  afler  Blinjr  tlie  edges,  a 
lunp  of  KUIla-peTcbft  is  Btted  to  tbe  palatine  Burfnce  of  ihi>  pliitv:  the 
*ulMe<[ueiil  Djii'nilioQH  cnn  Iw  comludftH  more  rnpidi}-  nod  nilh  Im« 
danger,  ill  dt-licat(il}'4lia|icd  piec<».  Vtilcuiiit«  if  ^nflrtK-d  !>/  hciitj 
btiice  n  pi«i.-e  ia  wMDctJRus  bent  by  revolvbtg  the  bnuh-whu«l  too  m[k 
idly.  A  piece  tliat  biw  Im^-h  in  *ny  tmy  l)cnt  or  irarpcd  may  bo  ny 
■tim'd  by  heuling  cither  in  boiling  tali  vatcr,  or  In  oil  to  about  ^•'VO'. 
Wbili!  eoft,  it  mny  lio  bent  with  tbe  fingers ;  but  as  this  f^ew-wnrk 
inirtho<l  is  haurdotis,  it  is  milch  better  to  bind  it  down  upon  a  model 
anil  beat  to  the  jwint  of  ooftening. 

A  mudt^catiun  of  lh<i  vulcanite  proocw  Ha*  patentC'l,  in  1869,  b) 
Dr.  Stuck :  fur  a  minute  description  of  the  process,  tlie  Tcitdcr  a  to- 
tbinA  to  instnictions  fiiriiishcrl  by  bim.  Briefly  devcribod,  it  is  thti 
vulcnnidii^  of  rubber  between  two  |Mlij>heil  tin-foil  platw.  lh«  articu 
lating  pinic  being  formed  upon  a  block-tin  moilcl  made  directly  front 
Ibe  iuiprceMoo.  The  plat«  comes  out  highly  polished,  provided  tliA 
lin-fotl  has  been  carefully  buruiobed  int«i  shape.  On  the  palatine  sur- 
face, this  polish  is  obJeclioiiablt>:  hence  we  fhould  prefer  to  vulcaniw 
directly  Upon  the  block-til)  model,  the  i-rannlated  surface  of  which  is 
Iietter  fur  adliesioii.  The  plate,  thna  made  smaller  than  the  mouth  by 
llw  Hhriiikage  of  tbe  tin,  would,  in  moHi  enaea,  fit  bcrtt«r ;  tbe  difficulty 
fa  ID  removing  the  finir>bed  plate  fn>ni  the  meliil  In  cane  of  a  dc«pareb 
or  alight  undercut  A  i«-xh>iii)  peculiarity  of  Dr.  tjtuck'^  platei  in  their 
rlu^cily.  ooinp<ir«d  witli  piece*  as  ordinarily  prepared,  and  vulcanised 
in  the  Munv  oven.  TUtf,  w«  fuggtvt,  ix  due  !•■  tliv  retcuttnu  of  rhc  nulphur 
by  (he  fuibpliilM  on  oitlicr  tide.  We  think  tlitM  da«tio  plafai  arv 
usually  made  too  thin,  under  the  id«H  that  elasticity,  like  rigidity, 
oonpeosatea  fbr  diminishi'^  tliicknms.  lliii*  method,  though  open  to 
some  objection,  is  worthy  of  careful  iuveeligaliun  by  every  worker  in 
vulcanite. 

Repairirtg  and  PefiHing  Platte, — Vulcanite  work  maybe  repaired 
by  removing  the  broken  tooth  or  block,  cutting  dovetails  in  the  rub- 
ber, and  then  fitting  the  new  tcelh,  arranging  the  wax.  and  vulcao- 
tiiiig  n>  at  lirat.  Instead  of  cutting  dovetails,  which  are  oflen  disfig- 
uring and  Hometimee  impmcticable,  a  liquid  preparation  may  be  used, 
known  »»  Dr.  W«iuh's  Rubber-Holder,  and  sold  by  Snowilen  mid  Cow- 
man, of  Ballintont.  The  surface  nf  the  old  plate  should  lie  hrunhed 
orer  with  it  just  before  jiackiog.  The  adhcaioa  U  ho  perftit  tliai  the 
plate  will  l)r«ak  tliniugb  old  or  new  rubber  itooner  than  M^paraie.  Be- 
Ion.'  filing  out  the  old  ruliltcr,  the  yo.n  of  the  plate  under  the  broken 
teeth  should  bo  filled  with  plaster  and  tlien  removed,  so  as  to  prworvo 
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the  tihape  of  Uie  riil^,  in  case  the  proocaa  of  repair  reqnirea  that  U>» 
pliitc  slial)  be  cut  cutirely  throu^'h  at  tliia  poiol:  it  ih  to  be  n-plftrcd 
before  nppljing  the  vax.  The  second  healing  darken*  the  uld  nibbcr 
gind  makes  it  inon;  brittle :  full  case*  may  admit  of  od«,  poMibly  two^ 
such  liciilings.  Piirltiil  cn«a  vhuulij  Ix:  nrgiaired  by  replacing  the  entire 
plate  with  n«w  rubber;  altbough  tnnny  repair  »  in  full  pietyw.  We 
decidedly  prefer,  in  boili  full  ami  partial  cnscs,  th«  entire  rvplaceineni 
of  the  rubber.  In  doing  this,  th*re  arc  various  ways  of  Kcuriiig  ihe 
cornret  n-Jatioii  of  t\u:  t<«th  tn  the  new  model.  Xo  r«plae«  a  broken 
partial  or  full  ptnto,  the  tc<.-th  being  uninjured — atlaeh  the  broken  pans 
firmly,  by  nviiioti*  <%menl,  on  the  lingual  »urfac«;  Mwp  the  nibber, 
or  vcn,'  slightly  oil  it,  and  make  a  new  modrl :  then  surround  it  with 
a  ploeter  rim,  a*  explained  on  page  5ft8,  coming  fully  to  tbe  edgis  of 
the  teeth.  Keinove  the  resinous  cement  from  lingual  side  »f  t)ie  plate, 
and  take  a  plaster  copy  of  this  surface  and  of  the  inaide  of  llw  tn-tb ; 
being  oareftd,  in  partial  cases,  to  elope  the  plaster  ■<>  that  it  tnay  b« 
readily  drawn.  Tlie  plaater,  now  envt-Ioptng  tlie  piece,  is  in  three  or  ia 
Ibnr  parts:  remove  Uie  plaster  from  the  lingual  surftico;  ranioTe  Ibe 
rim  in  one  or  in  lwi>  piece*;  then  carefully  renw>v«  tho  plnle  from  Iba 
model.  Soften  the  ruhbcrr-platc  and  nanuve  the  hKlli ;  replace  the 
plaster  rim  around  tbi;  model  and  set  tlie  teeth  or  blocks  in  {mallion, 
pressing  a  little  wax  under  each,  to  keep  it  in  place.  Nov  set  model, 
rim  and  teeth  in  the  hall'-Hask,  first  soaking  in  water,  to  pwvcnt  too 
quick  setting  of  the  bailer,  t^oap,  or  cover  with  foil,  the  plaj!lcr  eur- 
Dace;  then  saturate  and  put  in  place  the  remaining  lingua)  pie<:eof 
pla*tvr:  Met  Iha  other  half  fla-tk,  and  pour  the  remaining  half-matrix. 
Sepamtc  (Inxk,  jiiik  oul  the  ^wctm  of  wax :  the  ease  is  (hen  ready  for 
packing  and  vulcanizing.  By  ttiis  process  (he  new  plate  has  the  exact 
shape  of  tho  old  one,  and  there  is  no  necessity  for  moulding  a  m-w 
wax-plate.  If  tho  plate  is  of  such  form  as  to  endanger  tbe  mix)«l  in 
detaching,  eofteu  it  by  cautious  use  of  the  blow-pipe  flame. 

If  a  now  tooth  or  block  is  reijuired.  let  this  be  fit»t  fille<],  and  wax 
properly  shaped  arann<l  it;  then  proceed  as  above.  Rut  if  some  modi- 
finlion  in  the  iibape  or  thiekntMi  of  tlte  platfi  i*  required,  do  not  fill 
the  lingual  snrfncc  with  pliuier;  but,  after  making  model  aod  rim, 
remove  pinte.  reset  teeth,  adjui>t  a  new  wax-plate,  and  then  pn>ene(l  ai 
in  a  new  piece.  If  (be  vulcanite  rim  outside  and  above  tbe  leelh  needs 
modification,  the  piaster  rim  must  be  removed  and  wax  plaoed  there 
alan,  as  in  a  nttw  piece. 

If  the  t«cth  are  to  be  restcl  becauMt  of  elumgn  from  abmrption.  or 
beeau««  of  wme  inaeeurjicy  in  the  fit  of  Um!  plate,  it  will  perba|Ri  be 
be«t,  ID  niwt  cavH,  to  proceed  just  as  for  a  new  piece,  grinding  Uib 
joints  again  for  aoy  change  of  ammgcmcat.    Sometimea  rx^jointing 
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the  bloctm  uiaj  be  aaved  hj  bedding  tbeir  cutliog  edge*  wad  oufps  in 
a  (;iitU-|>vroba  rim,  )>efore  delacliiu);  Iroin  the  |ilat« :  tbU  nill  gicrmrt 
their  luljuntiuent  to  iho  Dew  wa]E-ptat«,  iii  a  oominuoun  an-h.  Buiii«- 
tlBim  th«  old  ]>liit«  may  with  aitvaiitoge  bo  uned  lu  nii  iiiipnM#ion  eup, 
bj  roughening  th<!  rubber,  uud  luiii);  n  vorj-  ihin  Iuvit  of  wax  or  plus- 
lor,  wblchovur  bwt  m'lUt  lh«  csmo.  Id  luiikiiig  thi'  model,  estead  it 
btickwani,  u  before  diMuribnl  uiulur  Articiilation  of  Plastic  Work. 
Betorv  rvawviiig  the  piece  complcM«  tbo  articulator,  makin);  Uio  |ilnat«r 
COV«r  the  etlges  and  crowDs  of  the  leeth  oiie-ei|*blh  iiieli.  By  M.'tlii)g 
lh«  blockft,  when  removed  from  tb«  old  plnte,  into  tlictr  <lopreMtoiw  od 
the  articulatnr,  tUo  «xacl  r«l»lion  of  blocks  to  the  model  i»  prvMrTed: 
iiliio,  if  tlii>  jilu^ter  of  the  irnjin-Hioii  id  msdi^  iicciiliMiiiiUy  too  thick, 
the  ttrtiMilatwr  may  bu  alij-hily  clusKid.  The  ivax-plat«  u  arranged  Bret 
on  tlw  (iiiUidc;  tlii>  hitlf-iirliculalor  Lt  then  ramnvcd,  and  the  inner  part 
of  thii  pliilo  *liiipv<l.  Tht!  articulating  |iurtion  in  then  cut  off,  the  model 
sat  in  the  Hiuik,  and  the  prucew  eumpK-tvd  in  the  u«ual  manRL-r. 

Gidd,  phiiina,  or  aluminum  platea  niu)-  alfo  be  rc-fitlcd  to  suit  a 
iBiiulh  ehuitg<-il  by  iilnuiri>iio».  Perlonkte  ihu  pinto  with  holes  about 
■iie  N'l.  2'J  (Fig.  208).  vimiiU'raUHk  on  liiiguiil  niitr,  regularly  arranged 
and  about  a  hatf-inch  iifiitrt.  Fill  tiio  liiigiiiil  xuriace  between  teeth 
witit  plaster;  reotuvo  Ibis  when  bard  and  nuike  counleraiuku  in  It, 
flp)K>«iite  eai-h  hole  in  the  ]>hilc.  Set  tho  plate  on  mndel  and  fastvn  it 
wicli  wax  aniuud  the  entire  edt>o;  then  place  in  ball-fla»k  lu  iirual. 
Ke|)liicc  the  oounterauulc  |>ieces  of  planter  ami  pi>ur  aecoml  half-matrix : 
thu  ]>ivce  of  plaster  and  the  wax  niuuiid  the  eilge  ]>revent  the  battor 
«f  the  matrix  from  getting  between  plate  and  model.  S.'|)arate  Baak, 
cut  vents,  put  in  a  »Iwct  of  pn-jwred  rubiier  of  pr«|>cr  »izr.  pnvi  ma- 
trix tufg'etber  aud  vulcsniu'.  The  ini;ir<,?wion  niny  be  taken  in  the 
usual  cupa  or  io  th«  plate  itself,  and  with  either  phufUr  or  wax,  as  tlie 
oue  may  require:  if  taken  in  the  plate,  clennso  thi»  carefully  after 
making  Ihe  model.  The  adhesion  of  the  rubber  may  be  increik^ed  by 
cutting  iImi  palatine  surfoce  of  the  motuUic  plate  with  a  sharp  graver: 
it  "Iiiiutd  bo  cnrefully  deaneed  just  before  packing  the  rubber. 

Partial  ptvoM  can  luually  be  retaiuitd  by  atnr>  uud  the  lit  of  the 
plate.  If  <r\a*im  arc  callt^l  fur,  tlu-jie  may  be  made  of  nilihcr  alnue, 
if  the  elasp^  an-  short  and  tlie  rubber  «hutic;  or  of  rubber  strcngth- 
<ned  by  a  guM  wircuhit^h  u*  to  be  curved 
around  the  clasp-tootli  just  before  packing. 
A  goltl  rhup  ntuy  also  bii  fitted  and  re- 
tained  in  the  rubber  tUher  by  a  project- 1 
Ug  alip  of  Ihe  Mkrae  metnl  or  hy  Milderiiig 
into  it  iHM  or  two  pliktina  pins.  Fig.  352, 
ttk«i  from  Prof.  Wildnian'a  mouograph. 
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repreMDla  th«ee  two  forms  of  clup :  but  ia  cuwiT«)utriii^  cWp. 
vttTy  (lccide<lly  prefer  a  gn\6  p)at«.     Tbo  larp^  taxe  of  nilcanitc  pL 
DccuMsry  for  Mreufjtii  will,  ueunlly,  secure  adbeuoo,  with  tli«  help  ■ 
vtajsur  faalf-cla*]!*:  in  noneof  tlieee  cwea  do  vra  consider  the  Taruunt- 
Citvily  of  miy  wrrvtct'. 

Qijnbiiutlion  »j  Vuhmite  ieHh  MttaUie  PiaUt.  — BIncka  or  gain  W^ 
mity  Ih<  fcvunrd  to  goI<)  plmu  hy  vulcviito  ttiKtvad  of  by  soldrring. 
BIoclu  hnviiig  n  pomlttin  gum  on  the  iatude,  fininbed  to  tJw  platoi 
faavinp:  II  bole  in  the  ba»e  opposite  «aeb  tootb,  pteMOt  a  very  1 
ap)>eariin(M;  when  aciaclied  to  gold  plate  by  rulcauilp,  am) 
made  very  oeciire.  The  hole  »lHmld  be  of  good  eiie  (from  Noi^  121 
15,  Fig.  208),  but  ibiiitt  not  cdiih;  vo  near  the  traiuluccni  from  of  the 
tontli,  ajt  to  prniiit  (hi-  <s>l»r  of  the  rubber  to  darken  it.  In  ihi>  and 
the  subsequent  moi(c«  of  attachment,  the  swaging,  nrticulaUoo  and 
f^riDding  of  blocks  is  done  aa  usual,  exeept  that  thvr4>  is  less  neocMity 
for  eloee  liltin$;  Va  the  plate  llian  in  ease  of  aoMercd  wurk.  Tbo  !«»■ 
porary  plaster  rim,  eLMwIiero  diwcribcd,  must  in  all  easee  be  ascd.io 
as  to  permit  remornl  and  correct  replacvmenl  of  teeih.  In  case  of  tb( 
blocks  just  dcM-nbcii,  pm>«  ejieh  blnek  into  plac«  over  a  thin  layer  of 
irax  on  tlic  gold  pintc.  The  wiix  projection,  nmilc  by  i-afb  liole,ihan 
where  to  drill  the  plate  for  tlic  pins :  then  remove  plnif,  drill  bolea  aid 
Holder  roughened  or  howled  pins  iota  the  plate,  i>p|MiB)te  each  hale; 
fusleii  tile  l>l»rk«  tempomrily  with  wiix,  then  invest  iu  tin-  vulc«iiitiii| 
flank.  Ko  that  on  iri-parating  the  matrix,  the  plat«  shall  c^me  amy  in 
one  half,  the  teeth  in  the  other.  Fill  the  holes  with  ruliltcr,  and  phu» 
a  strip  over  the  base  of  the  blocks ;  wtirni  and  replace  llic  two  lialf v 
of  the  matrix,  and  vulcanite.    Vulcaiiito  bloeka,  tuch  as  ibow  in  Pigfc 


353  and  854,  made  by  Dr.  8.  S,  Wliitc,  may  bn  very  firrnly  aitachM  ta 
mutal  plates  by  some  one  of  the  five  mellMwU  reprcwiiltil  in  Kig.  oiV 
8«  tho  leetli  or  blooka  in  the  Iwnporary  plastrr  rim  and  dirtinrtly 
mark  a  line  around  the  ridge,  jtwt  under  the  hoad  of  the  pins  (Cj: 
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mark  arron  thi*  line  the  posiliou  of  each  pin  {o.t.f,  d);  then  remoTe 
blocks  nntt  prvpiaRt  Uie  plate  for  the  diBerent  plans  of  nUiutng  tha 
vulcanite.  Int.  Fur  an  alu- 
intoum  plultf  wtiirh  can 
Iwrn  Ua  soldered  pins,  drill 
a  ruw  nramali  liolce  ou  tlio 
llttfi  iMtwi-cii  tlie  pins:  set 
it  ill  ihi;  c*iiiiit«^r-ili«  and, 
with  a  tapcriiij;  ]»incb,  on- 
Itrgf  oucb  hole,  irilh  the 
pnijectinK  burr  n«xl  the 
touth  (C.e).  LeteitL'h  hole  l>e  iiot  Hmaller  than  No. 20 (Fig.  1208).  la 
MRi«  man  a  smaller  set  of  lioleA  may  be  puoohed  or  drillod  in  tho 
tMitt-r  iil^'t:  iihiivc  th«  glim  (C).  £wage  the  |ilal«  again,  to  correct 
thr  >-irir[  of  ihLi  punching;  then  plaru  it  on  uiodd,  replace  blucka, 
anangv  wax,  and  pn-fnTn  for  vuiraniciiij;.  2d.  Arrau^  the  plate 
firmly  on  a  pM)c«  of  chareoiil.  set  »iii«Il  ctip*  of  gold  or  platina  on 
the  liiM?,  helwera  the  pina  (A,  a),  with  a  Mnall  piece  of  toMcr  at 
eavh,  and  wider  them  alt  at  one  hciiling.  3d.  Or  dnil  xmiill  hiilnt 
00  liie  line,  betnees  the  pins  of  llie  teeth  <B,  b),  and  iim-it  lii-nitod 
platina  i>r  p>ld  pina,  and  trnlder  them.  -4111.  Or  drill  two  holc^  Ijctwecn 
ih»  |oolh-|)«nri  (E,e)  and  insert  a  l<M>p:  only  one  hole  is  really  nece»- 
Mry.  as  tho  other  e»d  of  tliv  loop  may  Un  otiorteDcd  »o  m  jiut  to 
towsk  the  plate,  to  which  tbo  solder  will  attach  it.  5tli.  LatiUy,  a 
vftrc  may  hi-  bent  III  »  Hories  of  wave*  I  il),  so  na  to  pam  under  each 
tooth-ptn  '.orjust  behind  it,  if  tbo  pin  is  too  dose  to  the  plate,  but  never 
Wer  it)  and  rwe  from  tlio  plat«,  hetwevn  the  pins.  Adjust  this  wire 
*c«urat«ly,  with  the  blocka  In  place;  mark  tbo  puinte  of  contact ;  then 
iemov«  platt  and  solder  the  wire.  The  l:i«t  four  methods  are  iippli- 
uablp  lo  ){old  and  platinum,  which  ndtiiii  of  salderiof;.  In  soldering;, 
a»  plftiitcr  investment  mu^  Im  uaeil,  and  tlie  plate  must  have  a  goad 
support  on  the  charcoal :  with  th«ue  precnutionii,  rart-ful  soldering  will 
mM  vriirp  or  spring  the  plate.  If  «pniikg,  Ihe  pins  and  Ioojm  make  it 
ntccMMiry  lo  cut  a  deep  groove  in  tbo  Itud  counter-die  before  atti^mp^ 
big  to  swafte. 

Aller  completing  cilbrr  of  the  five  plans  bcrft  diwritml,  n^adjiut 
th^  tt'etb  in  the  pliult-r  rim  and  liii>tc»  tlirm  in  place  with  wax, 
trimmed  to  the  shape  nx|uire<t  for  thr  vulcanite;  then  in\'e*t  in  the 
fla«k  and  vulcainixe  aa  beJbre  describod.  By  avoiding  excMs  of  nib- 
ber,  using  only  ao  much  as  ia  neoeasary  to  conceal  the  pins  or  loops, 
tlie  vuteanite  band  may  have  a  very  neat  appearance.  Some  dentists 
partly  i!ouceal  the  rubber  by  an  inside  and  outride  band  ;  but  if  con- 
cnlmeut  is  ncvessary,  we  should  prefer  ta  do  it  by  Uie  form  of  blocks 


710 


VULCANITE. 


bIwvc  giveo.  If  th«  in«i<lc  bund  u  umc<I,  tli«  nmplcst  mvtliod  h  u 
mark  the  lice  of  iM  puitltion  ;  tlu-n,  by  nktlful  u«r  uf  the  hantnicf,  ■ 
virip  of  gold  can  be  pa-ntd  and,  with  thu  plion,  6«ni  so  us  to  haive  ■ 
uiiifonu  stopeandacloflofit:  n  (ilonill  be  uccossary  over  auwll  prorai- 
ncnns:  this  melhod  ofpnning  i«  tinipler  than  either  eirajjin];  a  bond 
or  firnt  waking  &  '^a<I  or  tin  ptittvrn.  If  cait  alummuiu  plates  ate 
iwed,  ail  made  bv  Or.  Bean's  proccae,  it  u  onlf  noaemaay  to  drill  holw, 
a>  ntany,  aod  of  such  size,  an  may  be  thuugbi  neceMsrv,  in  that  part 
of  th«  pUti!  next  the  blucks :  tkey  may  paaa  ibrouj^h  u>  tlii;  gmlatine 
eurfaoo  if  oeceMary,  and  be  counleTsmik.  It  ia  very  iinportjuit  to 
asccTtniii,  by  trial,  thai  the  closely  fitdng  ed^  uf  atiiminmn  docs  not 
intcrf<^rc  with  the  t<i;th,  in  He)iaratiug  and  r«plaa»);  thr  flagk. 

Thi«  i«  an  cxlnim-ly  UMnful  and  inijiortaiit  upplicjition  of  ruleanite. 
It  loMA  one  of  the  peculiar  advantagTJi  duimvil  f»r  vulcanite,  thu  accu- 
rat«  fit  of  the  plate ;  but  it  makoa  very  strong  work,  and  in  non 
deanly  than  unliiiury  swa^'cd  work,  because  all  interBtic««  are  com- 
pletely cIosihI.  [i  nlw)  givva  a  »l>upe  btthind  the  tectli  ni4>r«  coofonii- 
ablo  to  tbe  natural  «liapi!  uf  the  tvcth  and  gum.  It  obviate  lira  of 
the  principal  objections  urged  n^ain^t  vulcanite  —  tliicknesa  of  the 
plate  and  contact  of  ibe  rubber  n^^inrt  the  gum  and  (ouguc.  ft  di»- 
pensfs  with  that  acc^urate  Hrrinding  of  ibe  bnae  of  blotik*,  required  in 
ordinary  gold  work,  and  obi'jatea  (he  riitkA  of  tlie  noldering  pmces.  It 
t«  appHi-ablp  to  full  m-Li,  or  lo  pari  tat  «i't«  where  the  toeth  arc  in  groups 
uf  three  or  moro.  It  ui  beat  repaired  by  rvmuviDg  the  entire  vulranite 
attachment ;  hut  thoiie  who  patch  up  old  ruhl>cr  pliitm  ran,  with  grmtcr 
impunity,  pnti-h  the  "combination  nork;"  since  the  strength  of  tba 
piece  depends  maialy  oo  the  plate,  tbe  brittleneea  of  second  heatlD^ 
is  of  lees  moment.  Another  argument  in  ita  favor  is,  that  it  makes 
avnilahle  to  gold-dentists  tbe  beautiful  forms  of  rubber  blocks,  witliaol 
identifying  them  with  that  class  of  rubbordentista  who,  by  an^ninmo- 
dalin^  the  style  of  their  work  to  the  cheapnMa  of  the  malerial,  linve 
brought  much  liiscreilit  upon  dental  merhanism. 

Vvtranile  for  Imyuiaritg  and  Pivnt  Tttih.  —  Of  the  peculiar  ailap- 
tatiun  of  the  vulcanite  malerial  to  the  <^)m!Ction  of  irrc^alanty  m«ii- 
tinn  baa  been  made  in  the  idiapt^r  on  that  Mibject.  No  further  special 
dire«tionn  Hre  rapiired,  M^-pl  on  two  points:  first,  to  have  itve  plaster 
whieb  maki«  tlie  moilcl  perfectly  smooth  and  free  from  air-bubbles; 
secondly,  to  coat  tbi-  U^-th  before  vulcanixing  wiih  soluble  ^[a»  or  col- 
lodion solution.  Attention  lo  tbew  two  points  will  give  a  |date  which, 
if  the  impression  is  correct,  will  flt  the  teeth  with  nost  perfect  accii racy. 

It  rv'innins  briefly  lo  refer  lo  the  application  of  vulcanile  to  the 
pivoting  of  teeth.  Several  excellent  method*  are  dmcrilieii  la  Prof. 
Ricliardson's  work.    The  folloviog  m«tliod  admits  of  variation  to  suit 


K  metal  pirot,  rubber  pivot,  or  tlie  uKual  birkory  pivot — Prepare  the 
root  as  direclei)  iu  tlie  fif\h  <:bs])(cr,  being  eMvliil  to  drill  tho  canal 
wttlt  iitmou.  uniforniitjr  aiiO  HtiKKithneef.  Hare  a  oet  of  very  amooth 
aluminum  pin*  about  a  half-iiich  loog,  to  suit  tlie  canals  mado  by  <lif- 
fontni  «iz>-(l  (Irilln:  mlwt  ono  which  will  fit  accurately  iiiio  ilio  root, 
jrrt  can  \w  ranHy  nmavvti,  aoil  preas  it  to  thti  Uittoin  uf  tlic  ciuml,  loi^ 
Hag  it  project  bvlovr  tli«  root  a  fourth  of  aa  incli.  Carvfully  tako  » 
plaittpr  impmeioQ  of  th«  root  and  two  adjoining  Irvth  in  a  small  wax 
or  tin-foil  nip:  wh<-n  (|uitc  hard,  break  it  in  lliu  lint.-  of  tJic  arch,  and 
rwnova.  Tb«  ptn  tuny  comv  ivith  the  pln«ti>r  or  n-nutin  in  tJic  touth : 
•otnetinwa  th«  break  iu  the  phutcr  will  be  just  oL  the  pin ;  but  nhcn 
premrd  together  the  bolv  will  be  entire.  Into  ihitt  hole  plucc  Ibu  pin, 
if  y«t  in  the  tooth.  Soap  thb  impraaion  an<l  ninki*,  will)  great  care, 
m  tDod«l,  oviiig  thu  fiiKSt  phwter:  wli«n  tlic  planter  hiw  fully  »ct, 
remove  the  iinpruKiiou  piecemeal,  »o  tt»  not  to  injure  tlie  model,  which 
should  then  bo  hardened  wiili  dilute  wiliibli:  gliiM. 

The  model,  with  ita  projci-tiitg  uluinimim  piti,  is  now  ready  for  fit- 
ting and  attuehiiig  iliv  tooth;  this  may  bo  retained  —  I.  Bya  hietoty 
pivol:  in  wliich  ca««  KiU-ct  a  plutr  or  rulibcr  tooih,  which  will  not  intar- 
fere  with  the  pin;  fit  it  to  Iboroot,  the  friHit  edge  alone  touching;  arrange 
the  wax,  and  set  in  Hosk  fur  viiIcaaiEing.  When  ftuiehed,  draw  the 
aluminum  pio ;  in  the  hole  insert  a  camprcwed  hickory  pivot,  and  pro- 
nfd  ojt  with  a  porcelain  pirot  tooth.  There  are  throe  advantage*  in 
th!«  kind  i)f  pivot  toolh :  it  Htt  the  root  airx'urai«ly,  caiialn  in  rriot  and 
tooth  arcof  E«moNZ«,  andnre  aUo  exutrLlyin  line  — three  points  which 
cunot  always  bo  secumi  in  nn  ordinary  |>i)rc«luiii  pivot  tooth.  If  a 
plate-tooth  is  used,  a  loi>p  or  hook  must  bo  soMered  to  tho  tooth-pins, 
pswing  around  the  aluminum  pin.  2.  B^  ti  melaliie  pivot:  in  which 
caae  St  a  crown  to  the  root  as  before.  If  un  alnminura  pivot  is  pre- 
ttnwl,  the  one  alreiady  in  the  plaster  may  be  retained,  the  projecting 
part  roughened  with  a  file,  and  the  was  then  anangi^d  and  the  piece 
prepared  for  vulcanixing.  If  a  gold  pivot  is  preferred,  carefully  draw 
tl»  aluminnm  pin  and  replace  with  a  gold  one  of  exactly  the  Hanio 
■lie.  Z.Bya  vuleanile  pijnt:  in  which  ca»e  a  plain  vulcanite  teoth 
inajr  be  lued,  fir^t  carefully  drawing  the  aluminum  pin:  then  set  a 
email  wire  in  the  hole,  extending  downwnnl  behind  the  toolh,  to 
strengthen  the  pivoL    Apply  wax,  and  prepare  for  vulcnnixing. 

Lining  the  root-canal  with  a  gold  cylinder,  filling  a  eunieal  cavity 
•  ilh  foil,  or  any  other  preliminary  preparation  of  the  root,  does  nut 
n>odify  the  proceaMB  just  described ;  bu  t,  among  the  advantages  of  the 
vtilontute  pivot  tooth,  is  the  readineta  with  which  it  fits  an  irregular 
•ur&co;  hence  a  root  hollowed  by  decay  need  not  be  filled,  provided 
ibtti*  !■  sufficient  length  of  sound  root  tor  the  canaL    Another  adv&u- 
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lagf:  is  the  firmnoM  given  bj  the  clo«e  6ttiag  ot  t)ie  rubber  to  the  base 
of  tlic  roi)l.  Al>cr  the  root  ia  iirepared  aii<t  Uie  loolh  selected.  th« 
wliol«  work  can  be  done  in  the  abeenoe  of  the  patknU  Two,  three,  ur 
four  teeth  eaa  be  prepand,  wilb  alight  modificMiou  of  detailx,  iu  th« 
same  wny ;  but  four  or  six  tectb  sboultl  be  oet  aa  plate-pi vuUi,  alluwiiig 
a  slight  projwtiuH  »!'  tite  rubber  into  the  iwu  strougtvt  rouis,  tu  giva 
8t«adinee»  to  the  piece. 

J}irectiom  (o  iVient. — Upon  the  completion  and  inserttoD  of  a  vul- 
canite piece,  the  patieni  should  be  viiutioned  to  cleanse  it  tItoruu|;li|ir 
at  least  otioe  a  day ;  aho  to  keep  it  in  water  wlien  not  worn  in  ibt-  nnxitli. 
Extreme  ctutnliiieM  ia  adviBable  in  all  kinds  of  artiiicial  wurk,  aiul 
uiniiy  [)titi(-nt.-i  iiL-cd  no  sucli  direction :  the  special  n«ceMity  fur  i-nrr, 
in  tilt;  ra»<!  iif  vu]<-uiiit«,  ariiMia  ttom  the  teuai-lly  with  wliith  lb<*  luui'ini* 
Rccrction«  aiHu^rc  tii  th«  iiiirfuM  if,  from  ut^k-cl,  ihey  an-  nlliiwcd  tu 
collect  upon  it.  Tliin  uoatiiig  in  muvt  ajiC  Ui  colled  at  thiiw  jmnu 
where  the  fnctlim  of  the  tongue  and  of  tlin  foml  thx"*  nut  rcniiiFe  itl 
the-  »tnie  care  it  neoeiuary  for  itn  daily  r(:mi>val,  »»  i*  rv<|i>iri^l  to  k« 
the  natural  teeth  in  good  order.  There  is.  however,  ibie  diHi^rvnee 
tveen  cleanlinoas  of  the  tectb  and  of  the  plate:  that  while  Ixxb  an'' 
ttidenlial  lo  purity  of  the  inoutb,  the  socrotiuu»  have  no  cliuuiicat  at.-tiuu 
upon  tlie  plate,  as  they  have  upon  the  teeth. 

Oiie  [loiiit  aflL-etiuK  the  durability  of  vulcanite  p)at«a  baa,  perliapi, 
not  been  ilelurmttied  by  a  sufScient  experience.    It  ia  well  known  tltnt 
ailrer  and  rij^hteen -carat  gold  uaclergo  a  ehaui^e  in  ibe  nmutb.  whidi 
cauHri  thcti)  to  become  more  or  leas  brittle :  sueh  in  not  tbe  cam-  with 
tweiKy-cantt  gnid  and  with  plaiina.    The  cbai^  iu  ibcac  conw  i*  jwitly 
tlw  effi-ct  tif  nuuiticMtioii,  acting  aa  <Ii>  tJie  Kpeuted  blom  of  Kwaging; 
partly  a  galvanic  action  bi-tm^ni  tlie  inolMruleH  of  tbe  ullnyiid  naMaln 
A  similar  but  imieh  more  rapid  chfliige  take*  (dace  in  the  gutta-porcfaa 
vbich  is  used  for  imprCMious;  aUo  iu  the  vuleaniied  gutta-percha  andj 
iu  all  those  preparatioiu  of  vulcanized  rubber,  with  which  foreigu  sub 
atauoes  arc  largely  mixed,  for  the  purpose  of  modifying  tbe  brown  ur 
red  color.    The  brown  rubber,  being  purer,  will  protiably  nttotn  in 
touglinest  and  elaaticity  longer  than  tlll^  rwl  rubber.    We  liuve  K>mn 
tpi:clmeu  ]iieeeii  of  n-d  rublirr  which  vei'in,  at  the  immI  of  twelve  year 
Iq  p[i)iu.v?  their  ongiiinl  sUength ;  nud  we  know  of  one  partial  piece  tlis 
has  been  worn  constanily  for  ten  yean,  which  has  never  been  repaired 
and  seems  as  etroog  na  when  first  made.    This  ]Miut,  however,  rei)ii 
the  onllected  experiruci!  of  many  observers,  dunug  a  jMriod  of  nuuij 
ycara,  carefully  diatiuguiabing  between  the  brittleawv  of  over-bakiug 
or  twice  vulcaniiitig,  and  that  which  may  aupen-ene,  aa  tlie  result  of 
certain  mob^eular  ehnugea  ui  tiic.  mlHlnuee  of  the  material.     It  i*  a 
cbangG  which,  unlike  the  galvanic  action  in  gold  and  iiilvcr  plate,  ma 
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nol  ntjutro  th«  pnMDOO  of  the  bucool  fluUk;  btit  which  will  prolnUj' 
Uk«  \Anw  KJike  out  of  tbe  oibuUi  as  tn ;  for  auvh  is  ttliuwu  to  Iw  Um 
auc  viiih  |;u(ttt-[)<»Txihtt. 

It  nuty  IMH  be  ABiiM  to  give,  briefly,  tW  prewnt  etauu  of  tlie  vul* 
CKDitv  itr.Ktw.  U|«>ii  tint  iilvtrnct  Mibjtx:!  of  ]ntKat%  or  ihe  vulidilj- 
,  jtf  aiMciul  imU-nt-riglitA,  il  bi  nut  tiwesMtr;  tv  express  any  opinioD :  thi« 
V|nin^y  a  ([iKslioii  of  luw  oud  political  (H^uuvmy,  witli  wliirli  <k-iiijil 

irliiti^'  lims  DuthiDi:;  to  do.  But  there  iiri>  elhinil  i|m«tiviM  iij'  gnivor 
[Bi[H>ri  iliuii  uiiy  jiiileui-ri)^ht,  iiivt)lv(-il  iti  iho  cuii^iili-mtii^n  ul'  ihu  Mib- 
jeet  Tlu)  Guodywr  imu-dIs,  h«ld  outdid«  of  dviitittry,  du  itol  in  soy 
way  cuni|>fi>miM  its  aUUuk  an  a  libcrd  |>rofiawuD,  i.*x»pt  in  »a  litr  u 
Ihe  iDJudii-ioutt  cx)(in>i)ur»iu')i  luilvaitwK  may  tempt  niunibfn  uf  the  pri>- 
fmiuu  to  violate  tlie  aokiiowiMlgi.'d  rtglilt  of  olhcn,  iu  iheir  n»U)Ujice 
•gairiH  Mup|HMe(t  exiortJoD.  ih  far  tu  ttio  coiiMqueui  iticrunrietl  euHt 
of  vid-^iitiitti  work  ia  ooaoemed,  the  Uoiidrear  [lateuttn^  muiild  hure 
ounfcrri-d  n  very  di-ridrd  btriK'tit  tipoii  dciilinlry  if,  lunlind  uf  uttiLt)- 
rightM  or  a  Uiriir  oit  praciiue,  Ibcy  M>uhl  hnvc  itu  urraii^i^«l  ihut  tbe 
cost  of  TUlrai)it«  miilvrial  in  a  full  denUti  pluK;  ohould  in  no  ca»e  havfi 
beep  IvM  Ihnn  ten  dollun*.  Tltvy  would  ihux  have  prevented  —  tlie 
substitution  of  rubber  fur  gold,  txilely  tx-ciiitie  cheaper,  whliout  reffard 
to  ita  lilu«M  to  th«  case;  the  cheapeDing  of  okill.  simply  becaiiM.'  uxer- 
d»ed  on  a  cheap  uialerial;  the  dff;ruilHli»ii  of  skilled  labor,  lK.-eausc 
ihuK  ituide(|titi«^ly  M>iti|KrnHaii.-<l :  the  biul  n-piitc  of  the  malerial  itaelf^ 
(ilbtiiaiidingits  invaluable  pn>pcrti<^«.  Wcaitso  associated  with  pnh 

liuital  practices  which  aru  undcmiiniiig  tiiu  very  foundations  of 
itistiy. 

Dmtiitt«  ihrnwlvcK  have  inflided  on  their  prof«»inn  ■  far  more 
•orioiiu  injury,  in  tbo  my  they  have  ui«ed  the  hard  nibht-r.  than  aiiy 
nuRibi>r  of  Ooodymr  patents  could  <)<>.  We  Foimidcr  th«  )«gion  of 
pMlty  palfiii«.  Inkon  out  by  tJt«  iiiftmbntv  of  a  »o-calIi;d  I!l)orsl  profes- 
sion, as  inlinilely  miire  demoniliiing.  It  has  come  to  «iich  a  jmiss  tJial 
■  skilful  and  inf^oiouflinochaniciau  can  scarcely  pat  into  pracliwsomA 
■tiuple  yet  ori^-iiial  idea,  wlthool  «liiriih1inf;  over  one  of  the^'  patents. 
It  wahuuly  a  f^iwdaj-s  nincc  that  we  Rawtbeativerlisenient  of  a  patent, 
tliat  g»Vtf  •'  wonderful  |>eri«;lioo  "  to  tlie  fit  of  platea :  it  wiw  a  wmpl« 
cxpndi^'iit,  likdy  to  occur  to  any  tlioUKlnfuI  worker;  one  which  wo  had 
Iriwl  U-U  y«ir»  agoaud  pven  up,  I>eeautte  uunecwaary.  We  merely 
rit«  lliitt,  in  iDuBtrattoD  of  a  class  of  pnlenia  which  are  fast  becoming 
aa  ititali:<rshl<-  iiuinnco.  Great  discoveriee,  like  that  of  Char I(«  Good- 
yrw.  aro  Ic^itintnto  subjects  for  protection  by  patent-ri|{ht ;  but  pro- 
(mrionid  miTii,  practiKiii);  ^  noble  art  and  callinif  theniiielvu*  m«ii  of 
kWdoc,  bave  not  a  ri^jht  to  protect  by  patent  every  petty  iuveiition  or 
•Dpponed  discovery. 
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"Against  the  use  of  the  vulcaoite  it  iit  nrgnl :  1.  Hiat  it  hu  de- 
gradvd  llii;  urt  by  the  extent  to  wbivh  il  bsit  ttiir>«tiipc<)  cheap  wofk, 
mil)  by  Ui<^  i^tiw  witti  wbicb  iu  pvculiiir  man ipulnt ions  are  perfomwd. 
2.  Tliat  iu  mciiioiual  uitiou  upon  tbo  jyttiom  w  such,  u  to  reoder  it  na 
unfit  nmtiTvul  tii  he  |>ul  iiitv  Uif  Jtinulh.  3.  Tliat  it  protlucM  an  an- 
plcnwiiit  Ininiiiig  i>r  ln-iilitig  sciiMtiuu  iu  the  mucous  mtunbrutic,  noil  a 
permaiHini  ajMtiigiacHn  at  Ui«  fi:utii»,  not  altcudaiit  on  the  weariug  of 
meliillic  plaivii.  4.  That  Ibe  uiuc<hi«  secretions  require  ruAre  care  tor 
their  rcni.iva]  frrnn  tlic  wirfare  of  the  plate,  than  most  patienLi  are  ta 
tb«  hubit  of  giving;  Imiocv  the  liability  of  the  pi«s:e  tu  Uvixiie  un- 
plcttnuil.  &.  TIml  to  giro  the  nfcveeary  etrci>|{tlt  required  u  thifknvM 
of  platv.  that  U  flum^y  and  interferes  with  diatiDctaete  of  enunciation. 

6.  Thiit  the  work  becomes  brittJe  in  the  counte  of  a  fvu  ri-nn.  7. 
Thai  it  i»  troublesome  to  rtipair  in  such  a  way  as  to  maintain  iut  orig- 
inal etreiigth. 

"In  lavorof  th«  u>e  of  vulcanite  it  \»  urged:  1.  That  thr  alwolately 
pcrf<«t  aud  unfailing  at^uracy  of  il«  ndaplntion  to  the  model  places 
it,  in  this  im|i'>rt.int  nvpect,  before  every  other  material  in  use  for  den- 
tal pliit<^)i.  2.  That,  beiug  perfectly  impervious  to  fluids  and  iuwluble, 
it  is  a  pure  and  barmleas  material,  'd.  That,  being  devoid  of  all  fcol- 
Tonic  action,  it  is  more  agreeable  to  p«iieota  than  soldered  aud  alloyed 
platM.  4.  That  il  has  nunc  of  die  wearing  action  of  metal  u|>fHi  t«etli 
against  which  it  becomes  ne(!<9«ary,  in  partial  cases,  to  bring  it  iu  cod< 
tact.  5.  That  the  great  lightucM  of  the  material  nuikeB  it  very  pleo^ 
ant  to  the  patient,  and  permiu  th«  6)liiig  out  of  deftdeocti^  iu  tlic 
ridge  with  the  least  possible  addition  tu  the  weiglit  of  the  piero.  & 
That  ihii*  lightWMu*,  together  with  iw  pccnlior  eUstieity,  lewcn  greatly 
the  (hingiT  of  luiddental  breakage  of  either  teeth  or  plalc;  Ihui'  matEing 
il,  when  properly  oonslructed,  the  Arongest  of  all  ditnial  nubstitutca. 

7.  That  the  pliwltc  jiropi-rlie*  of  the  vulcanite  and  the  r«adii>c«a  with 
which  it  nmy  bo  moiililcd  und  hardened  against  any  surface,  bowerer 
irregular,  give  it  a  wider  raiigc  ofapplicnbility  tliun  ai>y  other  substance 
used  in  doiitiMtry." 

Comment  u))<in  these  arguments,  copied  from  the  edition  of  1863,  la 
hero  onncc(wary ;  our  vii^wa  may  bo  gathered  from  the  stvtion  itself, 
Wc  bare  much  cnlnrgi-d  ntid  mudiiied  the  original  chapter,  adapting 
it  to  the  prc«ent  mquirement  of  vulcanite  practice,  and  aiming  to  give 
the  subject  a  fulnnw  of  cxpi>i>iti<iii  commensurate  with  its  importance 
and  prevalent  u»c.  We  have  Ixwo  compelled  to  cnQdemn  certain  prac- 
tices which  have,  unfortunntf^ly,  been  associated  with  the  use  of  ibis 
^'olunblc  material :  we  orv,  fur  this  reason,  the  more  willing  to  ackoowl- 
exlgc  its  utility  and  to  aid  in  tui  development  by  a  full  statement  of 
what  wc  regard  as  the  best  nut(erial»,  tnstrumeiiU,  and  maaipulatiooa; 
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giving  such  rules,  explauations  and  speculative  viewe,  as  may  aid  in 
the  comprehension  of  present  methods,  or  lead  to  their  future  im- 
provement. 

"  Present  manipulations,  materials,  and  apparatus  in  this  compara- 
tively new  process  will  doubtless  be  modified,  and  some  of  the  objec- 
tions now  urged,  with  more  or  less  truth,  against  ita  use  will  be  done 
away  with.  But  bo  valuable  are  its  peculiar  properties  that  the  vul- 
canized India-rubber,  in  some  form  or  mode  of  application,  must, 
unquestionably,  become  inseparable  from  dental  practice.  Its  intro- 
duction forms  one  of  those  mariied  eras  in  dental  prosthesis,  prominent 
among  which  may  be  mentioned — the  manufacture  of  porcelain  teeth, 
the  use  uf  metallic  swaged  plates,  the  use  of  plaster  for  impreasiona, 
the  application  of  the  principle  of  atmospheric  pressure,  the  continu- 
ous-gum work,  lastly,  the  vulcanite.  Neither  the  material  itself,  the 
process  of  hardening,  nor  the  apparatus  used  are  yet  perfect ;  and  the 
various  applicatioDS  of  this  valuable  substance  to  dental  purposes  are 
only  partially  known.  ITie  ignorant  and  unskilful  will  do  it  discredit 
by  badly  working  and  by  mis^applying  it.  Meanwhile  the  scientific 
and  philanthropic  practitioner  will  patiently  investigate  its  properties, 
in  the  hope  that,  perchance,  it  may  supply  some  want  of  suSering 
humanity  which  dental  art  has,  as  yet,  been  unable  to  relieve." 

To  these  remarks,  written  eight  years  ago,  we  will  only  add,  in  con- 
clusion, that  the  Vulcanite  Process  will  pass  from  under  the  cloud 
which  DOW  shadows  it,  when  dentists  have  taught  their  patients  to 
recognize  the  truth  that  the  value  of  any  Art  work  springs  from  the 
Mind  which  plans  and  the  Hand  which  executes,  rather  than  from  any 
coet  of  the  Material  employed. 
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CHAPTER  XVr. 


PORCSL.AIN  TEETH. 

AB  Fhurnwcy  wa#  oiin;  n  pu-t  of  Medical  practice  and  inBtmincnt 
making  a  i>itrt  »l' Surgery,  ra  the  manufacture  of  Porcelain  t^tli 
m»,  St  OIK  Itniv,  (xiiiliuod  to  tbc  dcatui  Islwmtory.  Uniil  wiiliiii  Hue 
pHsl  twrnty  y«*n,  a  pradieal  knoirledge  of  the  Dento-twrsmic  an  wu 
caii»idi.>rcd  an  ^wtntial  pari  of  dental  education,  tiolou  (.-umpULiuilifd 
hu  trti'hnitcd  Thtriaca  for  two  Itunian  Kuip«rore:  i'ar^  and  Wioemaa 
niiidc  mnny  of  their  surgical  iiutrunKnld :  and  utweeMly  bait  cuiuiKjlIed 
phyHkciaiut  and  iiurf;«uiia  in  all  >{{«»  i<>  imitate  ilicm  examjiU^  But 
the  medical  and  surgical  w»rld  liavc,  fur  manj  years,  »immitm]  tbe 
manufacture  of  dru^  and  iu^trunieiiu  ti>  thuoe  vrlio,  by  making  it  ■ 
(peviat  art,  <'an  producL*  I'lir  better  nwull*. 

T))v  time  liiiv  fully  cnm«  when  Dentistry  ^honld  do  the  same  with 
porcelain  Kork,  for  two  Dtitiicicnt  kssodb:  1.  Maiiufactunrs  now  oAler 
to  the  proiewion  porcelain  lectli,  in  such  variety  of  bcsautiful  fonaa, 
itial  not  one  deiitiflt  iu  a  thousand  could  equal  tbcni.  2.  M<>«It;nt« 
proficii^iii'y  ill  block-carving  nnjuirt-M  nuch  an  amount  of  pr>-|inriil»ry 
training  and  of  wnlinuou*  cxiwriwiw,  tliul  ihc  dcjiliHt'i'  )tdn<-aii<in  ami 
pnctice  rauHt  nufier.  iu  the  linv  of  important  duticf,  whicb  cannot  thw 
be  deleffated  to  nihent.  Hence  nearly,  if  not  quite,  all  of  the  mott 
Hkilful  block -car  I'ers,  engn^-ed  in  tlie  ;,'eDeral  practice  of  dentisur, 
have,  *in<^  the  year  IH'A  onit  aflor  anntUer,  given  up  ihin  art,  wbieh 
it  COM  tbi^m  ^o  much  to  acijuim.  For  Hhs/k  ruaMiiia.  and  al.vi  hM-auM 
the  mnnngement  of  a  p<>rc<;iain  fiimo<-c  winnirt  W  tauKbl  in  hoiikis  ws 
sliall  not  attempt  in  this  cliapt«r  to  give  a  full  and  didactic  expo«il»oa 
of  the  nianner  of  making  porcelain  block  or  single  Iccth.  Those  who 
desire  such  knowledge,  with  a  view  to  makinf;  it  a  epocialty,  rcquirt 
ihut  wbirb  it  no  loiit;:i-r  <-i)iiie^  within  the  aeopo  of  a  work  on  the 
"  Principle!  nnil  Pnictici.-  of  Di^ii«irj' "  lo  Uach. 

There  is,  however,  on  the  part  of  all  rtinli-nl*,  an<l  probably  «f  raiMt 
praotilioiiers.  a  desire  to  know  the  compraiiton  i>f  d<-tital  [M>rn'lain, 
and  to  have  Mine  idea  of  the  manner  in  which  a  few  narlhy  mnlxrial* 
and  nielallie  nxidea  are  made  to  aa»unie  such  beautiful  fomK*.  Somk 
kuowkdge  of  the  component  parts  of  porcelnin  it  c^ncnlial  to  a  correct 
und^T^ia lilting  of  the  ueccatity  for  their  admixture,  as  well  as  of  tbo 
>9bct«  thus  produced. 
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The  innmhle  carllis  Silio  aiid  Aluiniua.  aod  ibe  funible  itlfcalies 
Pittnuft  Ktid  tjoija,  ftirm  (lie  bulk  nl'  utl  jiorcelain.  Cerlain  Metallic 
oxiili^.  ill  ciimll  (|UKiility,  give  wlur,  uml  some  vnrielica  of  jioiUi;)-  are 
fninlifiwl  !>/  smsll  proporliona  of  Lime  aiitl  &(agi>etia.  Diaiial-jjorco- 
Initi  i*  itiBilr  Trom  t)ii;  [>iim>t  uonipouiulM  of  icilica.nlumiaa.  and  jmtaiua, 
cuIokmI  hv  nif-tullic  0<>I<l  aiti)  Plxtiittk,  and  by  ihu  vxidai  of  Gold, 
TiUuiioia,  MuugnncM:,  Cobalt,  and  Grutiuin. 

8ILICA, 

Sitka  (quATti,  nk-x,  silicic  acid)  w,  D*xt  to  Oxrgrn.  tlio  matt  Hutv«p> 
MllyditlW<tI*ub«tanct«  in  iiiitur«,ooiMituliui; fifty  [>crovnt.of  nil  rocks, 
fjruiiiu-.  gmiiitic  rock«,  MiidtrtoiMM  and  atitd  coniaiii  not  less  th&n  tlirce- 
t<Mirtli»  «iliMi :  niica-fchist,  c'lay-elato  and  clay,  not  Icm  tbao  Iwo-tliirds: 
tn{i  nx-ks  luid  lara,  ont-hall'.  Silica  ta  to  tbe  tniDeral  kin^oin  what 
carbon  ia  to  ilic  vpf^table —  lli«  element  of  stability.  Id  ilj<  purent 
forms  (rook-cn-»tal.  Umzitiaa  pebblea,  or  (.TTslaiB  of  quartz).  It  is  frco 
frvm  disn>loniiii>n  by  iron,  or  other  oxid^,  it  iti  abeoluit^ly  iiifuniblu  and 
is  inwlublo  in  water ;  tliio  la  ibu  kind  selected  for  dental-poroelaiii,  but 
for  otJier  varieties  of  porceloio,  flint  U  eoaimunly  used.  It  roTmii  sili- 
mltt  with  aluniiiia,  inagiKna,  linie,  potadsa  and  wiila:  the  niioi  im- 
portant  of  wliicli,  iu  this  cutiiicction,  ore  the  Kilimliis  uf  ulumina  and 
potOMdi.  Silica,  aj«  found  tn  feldspar  and  kaolin,  is  jMrtly  puru  Hilicn, 
pnrlly  ilie  ■iliciilo  nf  aluininiL  Now  the  "  bdiavior,"  in  the  furnace, 
oftiiliaiatid  llie  oilicato  of  ahimiuaigdiHi'mit:  hmt-e,  chcmiral  aimly- 
lucanrMtimale  only  the  relative  purity  of  theec  siib^taiicce ;  experiment 
•1on«  can  delcrtuine  the  proportious  of  each  ueoewary  for  the  devclop- 
roenl  of  any  required  property  in  jmrcelAiu. 

FKUXtPAH.     • 

Next  to  vtlii^'a,  ahimina  (oxiiir  of  aliimimim)  I*  the  mMt  univcmlly 
(tiffused  of  all  minemls ;  but,  uulike  eiltca,  it  w  ran-ly  G>tiod  iincom- 
bined.  The  f^m  Sapphire  ia  pure  crystallized  alumina, and  is  the  next 
honkel  Ditnera]  to  the  diamond:  a  less  pure  form  is  uell  knuwn  in 
dentistij,  aa  emiiry  oreuruiidiim:  «nnie  aperimens  of  which  seem,  under 
tho  lini*.  to  be  a  cullMtion  of  minute  crystal*  of  dark-colored  sapphin. 
Ftir  {inreelniii  manufadure,  alumiiiu  Im  never  used  in  its  pure  state, 
but  in  its  naiuntl  combinations  with  silica,  liine,  poinMa,  and  mda. 
For  deiital-[K>r<vlnin  only  two  of  these  arc  used  —  Frldnprtr  (known  Co 
Ihr  ('hinr««!  as  Pe-tun-t«e^  and  Kaolin.  Feldspar  is  a  silicate  of  alumina 
and  |>'>tn)=''n,  mnlaii^in^  a  litlle  lime  and  a  trace  of  iron.  A  loss  com- 
nioa  variety  of  spar  contains  soda  in  place  of  potaan :  il  makes  a  soft 
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porcelain,  rujibleat  tower  hcnt  than  ihe  potash-spar.  Limc-fcld^Mff  ia 
uaod  in  »»ine  kJiidH  uf  potter}-,  but  for  <)u(ital  purpoaos  potMh-ftilckpu 
is  the  only  variety.  It  ia  xa  atiiiniliuil  luineml,  and  is  oRon  found  in 
large  innwat ;  the  pureA  varieties  vHoae  are  used  fur  deDtal-iwrcelain : 
Delawjin-  ami  Fiaiiuylvaiiiasparsarc  inuoi  eaUwued  by  Aniericau  naio- 
ufacmrcri.  lis  mii*i  extenrive  diMomination,  IwweTcr.U  aa  yne  ofUie 
components  of  granite  and  granitic  rouk»,I>y  tlidiut^gratiou  of  the  Mi- 
spathic  con»titm-'«LH  of  which,  largo  hcd»  of  |K>rc«laia  clay  are  formed, 
OS  found  in  China  and  Japan,  EnglaiK).  ticrntauy  and  FnacK,  and 
also  ID  th«  Uuitod  States. 

Kaduk.  Ka-o-lin  (the  Chinese  word  for  day)  is  tlie  purMt 
of  these  mixtures  of  silica  and  tiilicate  of  alumina,  prepared  in 
Nature's  laboratory,  for  the  maniifm-mre  of  porcelain.  Pip«^<J«y, 
po(t«f'»elay,  hlue-clay,  fire-clay,  and  CDriuxli<ii(iue  are  simitar  iu  com* 
position,  hut  only  the  purest  kaolin  is  us<xl  for  dcntal-poitwlaia.  It 
contain*  nine  partA  of  nilioa  and  eiRhi  part#  alumina;  whcnns  spar 
has  nine  jwrtii  »iVitii  uiid  only  two  p^irie  alumina ;  also  spar  if  made 
fusible  l>y  its  silicate  of  putossa — kaolin  has  none.  Kaolin  is  tbere- 
fi>re  ri;lds]Mir,  deprived  of  itn  soltihle  silieate  of  potaasa  (or  soda)  which 
has  bseoi  washed  out  during  tlin  <lii>intrg ration  of  the  feldnpalliio  rock*. 
It  is  soft  and  unctuous,  mid  ii>  highly  pliutic;  piilverixed  .tjnar,  on  the 
contrary,  is  granular  or  powdery,  am!  is  moulded  with  difficulty. 
Kooliu.  like  eilex,  is  infusible;  under  intense  and  oootinucd  heat  tt 
vhrinki  jtn^ally.  and  becomes  extremely  hard,  but  it  is  always  porooa 
and  ubuirt>cnt.  Silex  teasens  tlie  contraction  of  kaolin,  spar  gives  h 
fusibility;  both  diminiah  its  absorbent  <]uality,  so  objectionable  in 
any  niuteriul  that  is  to  be  wora  in  the  mouth. 

Stont-wuTO,  China-ware,  Wcdg^wood-ware,  Parian -porcelain,  and 
Dental-porcelain  vary  in  th«ir  propcrtiw  bccauM  of  the  difl^rent  pn^ 
portions  in  which  kaolin  and  feldspar  arc  combined,  also  in  the  kind 
of  flux  iifcd.  For  iiutance,  the  Fariau  #tnluctt«s  have  kaolin  and  spar 
in  equal  proportions,  with  about  half  as  much  of  a  flux,  madeof«par, 
quarii!  and  potash.  Dental -porcelain,  demanding  tes  heat,  len  slirink- 
age  and  a  more  translucent  appearance,  has  a  very  much  great4>ir  |nv 
portion  of  spar.  It  has  required  a  very  extended  seriea  of  (-xiKTimmts 
to  coinbiuQ  silica,  alumina  and  potaasa  in  oorred  pruportiouii,  and  to 
know  Just  which  of  Nature's  fiompouu<U  It  b  best  to  use,  in  order  to 
hamionixe  tin-  reiguiHitcK  of  strcngtli  ami  beauty,  so  OMcDtial  to  the 
ehanictvr  of  a  porcelain  tooth. 

COLORIXO  HATF.KIAL4. 
TTie  foregoing  materials  give  a  pure  white  porcelain  of  greater  or 
(en  Iransluceucy.    It  is  now  required  to  find  oubBtaneci  which  will,  b 
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the  Mmng  he*t  of  tlifi  Atruaoe,  jield  inOe&tmotible  colors ;  bj-  Bkilful 
ooinbtbntiofl  of  wbicli  the  ixircelaio  ataj  imitate  tlie  almost  ei>dleM 
varivtli.-*  ol'  lint  iu  tliv  uulural  t«eili  and  gum.  Of  tb«M  tbere  are 
lhrr«  |irinvt)i«l  coloi^  ati<l  llin-e  mbordtoate  ODea. 

TiTAitiUM. — The  |iur>:«t  variclice  of  tbi!  oxide  of  titanium  are  te- 
lrcti.-d  :  it  in  foiiii'l  aa  u  miiteral  in  varioiu  iuvuliiifti  thruughoui  the 
Cuitrd  Suitw.  Tltu  (rrpUiU  are  rcdfliBli -brown,  nod  bavo  a  bright 
metallic  luftro;  Htvy  give,  when  ground,  a  Iwauiiful  yullow,  or  yellow- 
irii-brDifn  oolvr.  Il  i»  uwd  in  the  c-vloring  of  all  tody,  and  U  the 
babifl  of  color  fur  tbo  claw  of  ypUowigb  cnamtU. 

l*iJiTi»L«.  —  Till*  metal.  |>n-<.'ipitji,tcd  from  its  wlutjon  in  aqua- 
rcDiia,  ibcD  wa«h«<l  and  dried,  la  known  as  Plutiua  s)>ODge.    It  gives  a 

Djr-blne  color,  and  is  the  baHM  of  color  for  Uiu  class  of  gTayub-blu« 

iuicIh. 

OoLu. — Cold  precipitate  is  used  to  give  life  and  animation  U>  the 
.producing  ofien  a  rcry  remarkable  eflTect.  Ttie  oicide  of  gold, 
an  Pnrpte  of  Cat*i«*,  anil  geitfrulljr  voiuiidered  to  be  a  mixed 
OxMi:  of  gold  and  tin,  i>  u*et)  to  iin|uirt  the  well-known  ml  color  of 
tlie  arUficinl  gum;  no  lists  co<ttl)r  Hub^titute  htu  crcr  bcou  found  for 
tJiia  pnrpoie. 

OtVM/0  of  XaojfOMte  gives  a  purplish  color,  and  is  used  occaKinnnlljr 
fbf  aorae  sfaadea  of  tootb,  but  not  of  gum.  Oiiitt  of  CbbaU  gi  vn>  a  bright 
blue  color.  If  wrappi^  in  beot  blue  paper,  and  burned  in  a  corcnd 
ilf,  it  is  called  tbe  AsIks  of  Ciiliall,  and  is  thought  to  give  a  more 
iible  lint  to  ibo  enamel  than  iho  :<tiaplo  oxide.  Otitle  of  Uranium 
U  tlted  in  il«  miiu-rul  form,  and  gives  n  grcrnifh -yellow  color;  nbilst 
a  Icmun-irellow  color  may  be  gireii  by  the  oxido  of  silver:  but  this  is  a 
ftigitive  color  at  high  tonpcnilum. 

Th«c«  colors  siuply.  and  in  combination  with  each  other,  produce  a 
great  variety  of  colors  or  shadM.  Tlius,  say  forty  ehadee  of  tw/y-eo/or 
are  mad«  by  using  tbeM  materials  in  different  quantities  and  in  diffcr- 
■nt  oiRibinatione;  alson  like  number  of  mame^el>/onl.  Then,  starting 
with  the  lighleet  shade  of  body,  forty  different  grades  may  bo  produced, 
by  using  a  dillbrent  potnt-enamel ;  so  of  each  of  the  forty  shades  of 
body,  making,  if  rc(|uir«d,  sixteen  huttdred  variations  of  sliade. 

Tbe  followinf;  Ibrmulas  will  suffice  10  give  a  correct  idi^  of  the  pro- 
portions in  which  the  preceding  materials  are  comhineil,  to  give  the 
BobY  and  Exauel  of  porcelain  tevtli,  single  or  in  seclioiu. 

MDT.  aSAHSL. 
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(^arl* _ 3  01.  SpDnso  PUllna -....)  to  4  gra. 

XmIIh. ........ -._,.... 16  il«l4.  Klias _ .8  ilwta, 

Tluaiaa. 81  lo  4S  gr*. 
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Ilw  Fi.[tx  htrt  niontionrti  U  miulo  by  runing  four  oUDMi  of  fincJr 
ground  qiiurts  with  Gliun  ol'  Uorux  and  8«l  Tnrtiir,  ««ch  odc  ounm ; 
it  t'unii*  ti  Inii)(>p»r4.-Ql  glnw.  The  following  toratutnf  show  the  [infMU*- 
.  of  Gum  Kiiuaol. 

ecM  niT.  oDM  Huiti- 

Osids  of  Gold -.10  gr*.  Onn  Fril I  ta. 

Fcl<l«p«u- 1  Dt.  Foldfpu _.».... -»8m. 

riui _ BivU. 
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The  titaaium,  platiiia  uid  oxide  of  ij^ld  nuat,  in  tbew  rtc[|Mi^  of 
oonne,  be  modified  bj-  mixlun;  willi  otiieT  colon  to  produce  the  reqid- 
Bit«  varieties  of  sliade.  We  shall  now  briefly  d»eribe  the  pmcnn 
by  which  the  jrarcelain  teetJi  aud  soctiooB,  sold  to  ibe  proftaNOD,Bn 
uioiiufiLClured. 

ruoccaa  OP  hahcfactore. 

The  i«i1t<x  and  fi-ldHpnr,  in  thvir  cnide  state,  are  firet  BubmiilcH  lo  • 
red  hrar..  thi-n  xuddr-nly  ihrovit  inlu  cold  water,  Tlib  li  cnllnl  "Oil- 
Hnin^,"  nnil  th(^  cRoct  if  in  render  tbein  more  cattily  bri>kcii  and  pat 
vpriicd.  All  impuriiira  bavin);  been  carefully  rctuovc<d,  they  an 
crusiicd  IwtweoD  flint  slonra ;  when  fine  enough,  i]t«y  are  |>ut  into  k 
mill,  formed  of  burr-millstone,  witli  cbaKrs  of  the  tatno  ■MWItritli 
They  are  ground  in  ivatcr,  then  floated  oB^  and  allowed  lo  wttJe.  TW 
water  in  th«ii  drawn  off  or  evaporated :  the  Aiex  and  rpnr,  dri«d  and 
»ftcd,  arc  then  ready  for  tute.  The  kaolin,  having  bt>cn  already  pol- 
verixcd  in  Natnrc'i'  Inbornlory,  in  pn-imrcd  by  wa«hing  until  perftdty 
free  from  impurities,  and  wb«<n  dn.'  in  rnidy  for  use.  The  Flux  and 
Frit  are  coarsely  ground,  but  the  Coloring  mat«riab  are  reduced  toaa 
impalpable  powder.  All  these  porcelain  malarials  are  mmbiiml  ia 
pro|wr  ]>rop»rtiona  to  form  the  body  and  the  enamel,  then  mixed  with 
wal4-r  n»d  n'orkcd  inV>  maaMA  resembtin];  piiUy.  Wlien.  hunen-r,  th» 
methoil  of  tifpuilinff  is  adopted,  tbe  eaameb  are  mixed  lu  a  mneh 
tliinncr  cUle  than  the  body. 

Th<^  iinliulccd  pnrcclnin  mamm  are  now  ready  for  tbe  MoiildiD^  roon. 
The  moulds  in  which  itingle  teotli  or  («ctionH  arc  fonni-d  art-  made  nf 
braM,  and  are  in  two  piaoe«-^on*-ha]f  of  the  lonili  U-iug  repreaeated 
on  cither  nide.  The  precise  ebspw  decired  an*  cnrrixl  out  with  gmt 
rare;  botes  are  drilled  to  receive  the  platioa  pirn  in  each  tooth:  whi'O 
the  two  halves  are  filled  accurately  together,  with  giildinp  pin*  fee 
exact  Hoflure,  tbe  mould  is  ready  for  me.  Tbe  braas  matrix  miM  be 
made  about  one-fifth  larger  than  tbe  niie desired, to  allow  for  shrinkage 
of  (he  porcelain  pasle^  AfVr  grvosiug  the  moulds,  the  first  opcnuieo 
is,  by  means  of  email  tweezers,  to  jdace  live  platina  jnus  iu  tiM  boln 
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Ui«in;  (tltereHre  mnnjr  siKeoftliae  pins,  ili  fieri  ag  in  length 
<>a,  toauit  the  ilitr«r«ul  ehes  of  ilie  teeth).    As  uo  piece  of 
Hi>  I'  iiiit  bi;  8tniii;;er  iJuiu  iu  ireakat  purt,  there  should  alwK)-t 

1m  nich  tt  rututlDU  bvltVL-c-n  tite  Uiolh  eulMtaiice  awl  tlio  j>iiu,  ait  to  iibape^ 
slse,  and  anglo  of  iowinioii,  iliat  om-  will  Uit  aa  stroiig  u  the  othdr,  mix] 
both  Miinioient  for  all  Icgitini^ttt;  usisi.  Thu  Mtvngtb  of  pin,  without 
koB  or  ilrvnifth  in  llie  tooth,  chanictcrixoa  a  rucont  tad  valuable 
Imprurumi-m  Tiiado  by  Dr.  S.S.  White,  and  known  us  tlie  " fool-sliaped 
pin,"  illuHtrmU'd  In  Fig.  356.    The  lliickwt  part  of  this  pio  ia  at  iha 


Fid.  150, 


^   ^ 


^ 


iiigiv,  or  hod',  the  point,  i>r  ti>c,  niD8  upward  into  tlio  thick  par^ 
of  Ibo  Mxith,  giving  additional  wcurity  against  il«  being  dravn  out. 
The  inwrllun  of  the  pin  at  an  upward  anf;le  beds  it  in  ibe  strougeai 
portioa  of  the  tooth  material :  thus  any  weakening  of  tliv  thin  portion 
of  the  tooth  ie  aroided,  as  vheti  the  hiiMled  piniit  in»crted  in  antraight 
tine :  alwf,  tlie  grtmlvst  amount  »f  miili-riiil  in  fotind  when-  tliv  gnnlcst 
•train  i»  brought  to  hear  upon  it.  Thr-  fim'o  of  miulication  U  exerted 
outwani  and  t»ffmrd  tlio  m-ckn  of  thv  to<Tlh  ;  thuv  the  shaitc  niid  dirco- 
tioD  of  thiJi  pin  are  bmt  cnlculattxl  dirodly  to  oppoae  it.  It  will  aim 
lie  uotictKl  tltnt  ita  dirvclion  and  unusual  length  of  insertion  [lenuit  a 
^^iSLgriniling  of  the  loath,  which  would  eanae  the  usual  short  and 
Hi^^^Bltal  pin  ver]r  soon  to  break  away  from  the  ]>(>m'laiu.  The  dou- 
lile-beailed  pin,  a  |>roviouB  )Mi(ent«d  invention  of  Dr.  While,  x-m  a  vt-ry 
gmt  iniprovement  in  the  Hha]>e  of  tooih-pim;  but  nu  think  it  in  dt.»- 
Uned  U>  be  svpcrwded  by  thin  new  "  fiot-nhagii-d  pio," 

The  jilns  being  properly  adjuM»l,  Iho  vnnniel^  for  the  tooth  and  the 
gum  arr  placeil  in  the  riohIiIn,  by  m«ana  of  a  small  ^ti-ol  ^latiila,  tare- 
fttlly  pla<'ing  thdni  in  the  exact  pnsitloa  and  quantity  required ;  tlw 
body  i*  placed  in  tlu-m  in  lumps  correapuuding  to  tlie  sijceof  the  teeth; 
iba  lop  of  tliu  mould  is  tlven  put  on,  and  the  matrix  placed  under  k 
prate,  which  eomjucta  each  ■e|>arat4>  ma^i.  They  are  then  tirivd  by  a 
(low  heat.  When  perfe^'lly  dry,  the  top  \*  reniovi^d,  uiiil  the  teetli  will 
now  drop  oat.  In  thi«  ptntv  tbry  are  extrcmdy  l<'n<lcr.  owing  to  the 
largo  peraenUige  of  foIdniMir,  and  requiro  very  carcfid  handling. 

Thtry  BK  no«  sent  fi  tli»  trimmers'  room,  where  eaeh  tootli  is  cor^ 
fnlly  in«pocUd,  and  all  imprfectioDs  removed  or  filled  up;  the  sfura 
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edg«B  left  by  Oic  tiiiiun  of  tliG  tiro  sides  of  tii«  mould  an  aaMKllUjr 
filed,  and  ihe  nrrli  of  tlii^  g^x"  over  iMiAi  toolli  mndti  round m)[  anil 
true  with  a  small  |)oiiiti^l  iii:>tiuintruL  Tbey  mre  tlivu  [>laix'<)  od  bob 
of  coaree  quartz  huhI,  on  tray*  or  alidcs  made  of  fire-clay,  anal  are 
rr-udy  fur  Ibe  furnace.  Poroivrly,  iberc  wn.*  anittlu^r  pracuar,  txlM 
cnicing,  or  biscuitiu;;,  wbicli  wm  uuivi-rwdly  |imctis«MJ,  aitd  u  itiU 
UBod  ill  tome  thciorics ;  it  b  alM  us«td  in  tbc  making  of  blocks  carved 
to  onliT.  It  conxbu  Id  eubmitling  the  teeth,  after  roouldio^,  to  a  beat 
anSieiont  to  banka  ibein  so  tJiey  can  be  cut  or  6Ied  iiku  <-bulk,  and 
wbat  is  called  un  vtatidr.  a\amtl  U  tbcu  applit^d  wtLlt  a  cutH-lVhair 
bnish :  but  it  ha«  Ih-cd  found  tliitt  tbu  ctini))<3»iii<>u  of  Itio  tooth  i> 
{njuriiiiixly  aflected  by  this  partial  bunitng,  Kulitwiuent  cooling,  coam- 
cllitig,  (uid  ^«^bu^liuJJ^.  This  procees  is  unaroUUblo  when  th«  block* 
are  carrctl  by  bund  for  special  c«M0 ;  but  whenever  they  cau  bo  made 
in  a  matrix,  the  loolb  is  belter  and  stronger  when  it  is  enanwllud  ia 
the  mould,  and  lini»)u-d  in  a  single  firing. 

Tbv  IViniace  is  built  Htib»UiiUiilly  on  the  principle  or  the  dto- 
tiMa'  furuace  (Fig.  375),  diffiiring  chi«Sy  in  siw.  The  Irnrs  holdin| 
the  twtJi  are  placed  in  the  mtilllc,  aiid  ans  tbun  |)rotc(.-U^l  a^iiut 
injury  from  thit  gasna  of  ilie  fuel.  There  in  no  nilc  wbivb  cau  be  given 
to  determine  the  (rxiiel  amount  of  time  the  teeth  must  rcioaiu  iu  tiie 
fbmaee;  the  prnetiM-i1  eye  of  the  burner  niuat  determine,  fram  the  ap- 
pearanoe  of  the  teeth,  when  the  firing  is  completed.  If  lakeo  out 
before  they  are  done,  the  enamel  will  craw;,  or  crack,  in  coulinjt :  if  a 
little  too  mueh  done,  the  surface  will  be  too  glaa«y,  and  tlie  iMdy  will 
iMt  be  ntiODg.  Wlien  cool,  the  teeth  are  mnovod  fn>m  the  elidci, 
plnwd  upon  wax  tard-s  nn<l  iirc  then  ready  for  the  denttst. 

The  vast  variety  in  shape,  sixc,  color,  etc.,  of  the  teeth  thus  ouule, 
givw  opportunity  for  the  selection  of  fi)rmB  ^uiiable  to  nearly  cveiy 
esse  which  presents  ileolf  to  the  practitioner.  T1>e  auortment  must  of 
Deoessity  be  ven-  large  and  varied,  to  meet  the  wania  of  iJie  ojtemlor! 
ill  fail,  the  iiinnulncttirer  has  ahown  a  beJler  appr«;iatIon  of  the 
{esthetic  requirements  of  the  dental  art  than  tlie  ptaetitioner.  Whibt 
tlie  work  of  the  latter  too  often  exhibits  an  uumeauing  monotony,  the 
(bmer  has  made  provt^ioo  for  even  the  extreme  ctuta  which  nrc  some- 
times met  with ;  he  has  also  giveji  a  beauliftil  seriea  of  tlioxo  varioQ* 
dcvialiona  from  a  uniform  regularity  which  are  so  common  in  natural 
dentures.  In  some  months  these  teem  to  be  imperatively  dcmandcl, 
to  restore  the  familiar  exprcntion;  whilst  iu  any  uiuulh,  th<^  use  of 
aomc  one  or  other  of  them  would  go  &r  to  diittnn  that  suspicion  of 
ertificiatily.  detection  of  which  is  mortifying  to  most  patients. 

Porcwlain  is  a  material  in  which  the  beauty  of  the  result  well  repays 
tlw  highest  excrriso  of  Art.     It  has  been  for  ceuturies  a  favorite  ma- 
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terlal  Tor  «xpfWBlDg  (He  Poetry  of  Form.  Tlte  faioous  EtnmcaQ  vasee 
of  enttiguity,  lh«  exquifitic  j^cos  of  lb«  Sl'ijoUea  of  tlie  aixieeuUi  ccut- 
ury.  tlie  nmrvenous  workj  of  BcniKnl  Pulimy,  tltc  ]iriiH-(i  of  [Wliera, 
tlie  benuliful  jinxlurlioiu  of  the  H^vrvt*  aiui  DrnHJcn  utinufucl<iri<«, 
tl)i>  Ki-tl-kriowu  diurniiug  <Uvi^ii!<  of  tliu  W(-d|:vw<MM]>wnro,  nnil  iht 
still  UKiTV  rccoiit  Purian  eUlUoltw,  mny  tie  nunirJ  in  proof  of  tbu  lil- 
luM  of  Porcrlaiii  to  (iDttwIy  tlK'  <:oiiC4:|>l  iotiF  of  Genius.  Di-iilal-pnrcc" 
lain  it  woTlliy  of  rucI)  iu»i>t'iniiotis:  Dot  onlj  liko  tliem  docs  it  dvlighl 
the  tyv,  and  giro  ovidriiixt  of  high  iwihetit^  i-ultivatioit,  but  it  adtls  to 
bwuty  tlie  cbanu  of  uwfulniaK.  It  u  nutoiiiiin-  to  attribute  the  raiiiil 
groKtb  of  Denial  Art,  r'inra  1840,  to  itM  AMuiciiitiunn,  Colli'gw.  Joar- 
naJw.  and  it»  diilactic  IJuruture,  —  and  with  inacb  irxtilu  But  to 
Porciilaiti  it  ovii.-ti  its  very  onietviicv,  as  an  iwlbctie  art,  and  tlio  largur 
pan  of  it:<  extent  and  utility  au  a  [irusibi^iic  arL  It  was  altogctbur 
inijiowiblo  lor  |>erUliuldf  human  tueth,  or  tliHr  wretched  imitations  in 
ivory,  Vi  olTi-'f  aucb  templing  fiiv-eimilM  of  nature  as  we  nie«t  in  pnrc«- 
lain.  Itr  Ibua  crcaiing  that  eiionnously  iiicn«M-<i  demand  for  dental 
MnHtT.  whk-h  has  Ini-n  lh«  chief  cause  of  tlie  rapid  dcveiopmeui  of  its 
moun-c*.  it  biM  mule  the  <l«ntal  profcwion  its  di'btor  lo  a  i;reat«r  ex- 
tent than  oily  (itbor  single  iiiflueoce.  Tbe  depot  not  only  renders  i»or- 
tIc*  by  Ibc  Mipcrior  excvlleoce  of  tbe  suritical  instromonts  aiid  !)«»- 
tbctir  niateriaUwliicbitsu|)pliM,  but  it  (liretily  benefits  the  R-ieniT  and 
art  of  di'niinlry,  by  mli-iL-ving  tbe  praotiltuniT  from  mnnu fuel ii ring  toil, 
■lul  givini;  time  for  llifl  ac<|uiremeiit  of  inerouecl  kiiowledgt-  and  *kill, 
Tbiia,  if  Ibe  tino  Iwrctofon:  gWin  to  blork>makini;  were  devolol  to 
tlie  Htndy  of  dental  ntlbelics,  pnliimts  would  have  tbe  bentlit  of  an 
artUtic  wleriton  fVwin  a  far  larger  \iirivly  of  porcelain  litnturra  than 
could  otherwise  he  ]M«8ibly  made.  The  illnilrationii  of  thin  chapter 
CBO  hut  im|>irfi;clly  oimvey  an  idoo  of  the  hinuly  and  exprajsiou  of 
tin!  orfginalii:  they  will,  howerer,  assist  tlie  ntuilenl  in  h'u  Hludy  of 
those  principles  which  (cuido  in  the  selection  and  arrunf(emeniof  teetli; 
Ibey  may  scr%-e  also  to  awaken  practitioners  (o  tbo  oxtcnt  of  tbe  pre*- 
cni  rewmrees  of  Ceramic  dr:iti:>ir}-.  and  to  the  importance  of  astbetic 
culture  in  order  properly  to  make  full  ubv  of  the  samv. 

Tlin  improvemenu  in  tbd  Dento-Ceramic  Art  liavo  s{inin];  from  a 
can-fUl  ln'(uiry  into  the  essential  cbnraelerislics  which  arliiitienlly 
(ormiHl  porcelain  teeth  shuul'l  ]MW««.  Among  these  an."  ( !  i  Xalurtit- 
antf:  mwler  which  tflfin  *i»  included  shape,  color,  and  a  vlinl  iipiicai^ 
oiwe;  the  loFt  depending  upon  the  precipe  amount  of  trnnnlaccncy,  the 
lexlun'  of  the  surfat-e,  and  the  nice  blending  of  tlic  cohirs  of  the  budy 
and  ennniel,  — an  upp^vranci'  which  !<hould  be  mainiainM  oh  well 
umliT  orlificial  as  under  folar  liirht.  Many  teeth,  which  will  brar  in- 
i[iui-ti<w  reasonably  well  in  daylight,  havo  n  very  uouatural  and  nrli- 
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flcial  appeamnce  vben  espo^  in  the  moutli,  to  a  light  under  which 
thii  wearer  may  be  most  anxious  to  excite  ml  mi  ration.  (2.)  Shop*.- 
whi«!i  includes  a  pregcrvatiou  of  the  distinctive  chamctetutics  of  each 
looth,  securing  the  iustant  rcoogoitioti  of  it«  posilioQ  in  the  deutal  arch. 
There  must  be  aunie  defeot  or  inaccuracy  of  form  if.  nut  of  the  twenty- 
eight  tcetfa  of  a«et,  iu  unannrted  roiil'u«i<»i,  an  expcrie4)ced  oye  can- 
not tell  the  place  of  each ;  fnr  ereiy  tootti  htut  iU  distinctive  contour. 
Not  only  ohoiild  each  tooth  poncss  Uie  individuaJity  which  belosp  lo 
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H.  hat  it  should  also  indicate  the  character  of  ita  r«lation  tn  it«  raof 
paniona  on  either  side,  and  to  it6  antagonisL    Tlio  rye  trained  to 


obeervu  oature  shauld  iim  Iw  olfeiided  by  tliv  rccogiiltloa  of  so;  iuhar- 
tnuny :  iiboul<l  not  find  n  aeooud  bteuapid  ur  nioliir  iu  jiluw  of  a  lint, 
or  iueison  UD<IUuiiKUuihiibI«  Arum  eaeh  othvr,  oi  im  up(>er  tooth  iq 
pl«wi  of  its  corrwponding  lowwroue;  uurehuuldit  dtlert  iu  Uie  midst 
flfiiiwt  stvleof  dtiiiuin;  »oino  iticU.jr  orcitiiiiic  tliantcliTlitic  uf  uiiollwir. 
Fig.*.  357  mui)  80^  cxhibil  very  dnkiugly  li.e  murkcd  i«.tulLiirilu-B  of 
neb  OM  of  ibe  twenty -i-iglii  tetth  of  no  BrtUik-aUy  diwgnod  artibcia! 
»t:  whilM  thtSM!  and  auUMiqiicnt  illiistratioiwdeiuonslnitw  houi>o»ible 
it  is  for  Biudtro  deutisUfy  to  adapt  its  work  to  Ibe  greet  vwieliu*  of 
fatriul  oxpruMiOD.  Probably  every  n-uder  biu  nioro  than  oiiee  turned 
at  tbe  sound  of  a  familiar  »oice,  w  see  a  face  airaiigtly  rciwubliiig  ibe 
lookod-for  friend.  Tliii'  orropniidencc  bo.tweeu  voict  and  laoe,  often 
»o  aunliug,  is  only  WK>thi,ir  one  of  ihoM  links  b«t«i!eD  QXtcrntil  and 
inlcriiai  confomiaijon,  wliich  makw  ihe  study  of  iwlhelic  aualomy 
OMiitlnl  to  ibe  success  of  Iho  dental  niceliaiiician. 

Th-'irri-iU  law  or«>rrespondoQc«,  which  fiialiU'd  Cuviertobuildup  the 
eniirt;  HkuU'toii  t>om  a  single  bone,  makes  u»  amociate  the  idea  of  intel- 
lect witli  orrlala  forma  of  forehead,  and  of  cbaracli.'r  with  certain  forms 
of  mouth,  nu*<\  imd  (-hi» :  it  is  the  same  law  which  pcrmilA  us  to  infer 
fh>at  what  rvmains,  the  expression  of  what  Is  lost.  Agt;  hcx,  tempem- 
mentiUnd  coiuploxivn ;  aim  many  pliyiical,  mental,  and  ev«n  moral 
pectiliarii)i«,  arc  rnggmleil  Ui  the  aout«  observer  by  certain  charui'ter' 
ifltioi  »f  I  he  dcuutl  orgaiiii^  The  artist  who  seeks  to  rtetore  harmony  in 
the  facial  expression  should  be  skilled  in  the  oluerrauceof  these  varied 
manifc9tati<iiu :  uich  skill  is  demanded  alike  in  the  manufacture  and 
!a  ibe  application  of  artificlnl  denture*. 

In  additiun  to  th«e  nsthetlo  ipmlitiea,  porcelain  leeth  shmdd  prnfM."** 
(8)  Strfnylk  adt^|uata  to  the  Ic^ilinutc  uitc  for  whi(-h  they  are  in- 
li>nde<) ;  this  strength  should  oomo  from  the  quality  of  their  composi- 
tion, tho  iikilful  diKlrihuiiiin  of  hulk  to  piirl^i  mi>Kt  requiring  it.,  and 
from  tho  due  form,  [unition,  and  pnipurtion  of  the  pins,  rnlher  than 
from  any  incrawc  in  Imlk  and  weight  beynn<l  that  of  the  natural 
ort^ns.  Thi^y  should  possess  sIho,  by  reason  of  ttieir  conromiation, 
^4}  Adtiplabtiilff  to  the  vari'tuA  irrrgiilantie#,  caused  by  unequal  abiforp- 
tion  of  the  alveolar  ridge,  bo  that  when  jndicinusly  selected  thoy  shall 
require  tittle  labor  to  adapt  and  antagonixu  t}ieni.  Sjiecial  protision 
should  be  made  for  the  renulbi  of  extn^me  or  very  irregular  absorption, 
or  f»r  tbe  toes,  by  disease  or  otlierwine,  of  patn«  of  tlie  maxillary  ridge; 
so  that  in  silch  cases  thit  tocth  can  nwlily  be  made  to  articulate  and 
aflbrd  comfort  to  the  wearer,  oniMing  in  spoteh  and  mastication,  and 
yet  not  pn-wniing  any  incongruous  appearance. 

Tlivre  are,  moreover,  special  modifimtioDs  demanded  by  many  other 
eonditiou :  as,  for  tiutaocc^  {a  cost*  having  a  very  sliort  articulation, 
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requiring  the  pins  to  be  ud  in  n  recms,  near  the  crowns  of  tho  teeth,  iIim 
briDging  the  greaUst  rt»ii(Uii<:u  when  there  is  tbu  greatest  Btnin  to 
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miutkjiUon :  «  is  vdII  shoirn  in  Fig.  3fil).  In  both  thcte  blocks  tlu 
fill!  I'Xk-nml  siKc  of  tooth  Ik  givpn,  and  it«  chaructrrittic  form  aud  the 
cxpn«>ion  of  intoixlcntul  gum  prco^rvt-d :  thi«  couM  not  be  done  with 
the  ueu»]  form  of  blocks,  groiind  dovm  to  suit  Hucb  cumc    Id  Fig.  3$9 
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we  bare  front  blocks  for  moutha,  wb«ra  a  dtoulder  \*  rcquiivd  to 
anlagooize  with  th«  lowvr  front  l«eth,  when  tliore  are  no  bade  teeth 
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rmjutiniog.  When  eatriy  raDlnu.-tioii  iiml  protraiioo  of  thn  upper  max- 
illorj  nrch  btu  caused  it  to  liavc  n  Khuriily  cun'ol  prnjcdiuu.  bnot^iug 
tli<t  cIoNurc  uf  tlie  luwcr  levili  iiiiii.'h  bctiiiid  the  ujipvr  ridge  «t  the  ixo- 
Utd  iDoiiKini,  or  nhcrv  alworptioD  above  haa  lefl  a  ridgo  proiuiiicQi  at 
iu  li'Wvr  edge,  <>r  itmrgiti  of  tli«  ^Uiu,  il  bti-oaKS  ncc«MBr}-  to  ^ive  a 
pMuliitr  twtg|i:d  rortii  to  lti«>  fruitt  l>]>x-kH.  in  I-^.  S61,  the  lirst  two 
bloclu  are  fur  a  puinK-d  urvb,  accompanied  iu  tlie  ecc<iiid  bj  a  cruwdcd 
dontuiir,  au  oHea  hwd  in  euch  tiiMit.  It  U  iuipuKible  tu  adapt  litoclta 
of  ordinary  form  to  such  caMW  wiiliout  dustTuj-iug  iticir  true  vxprca- 
tion  atone  or  other  of  the  joiuttt;  in  fact,  much  of  ImiIi  gumnud  toolh 
it  t'tlta  Escrilked  to  fptt  correct  arttctilution.  Th«  tliird  blocks  are 
diadnl,  vitb  a  view  to  shtiv  tho  fbliiees  ofguia  ai  ibe  cei>tralc,  and  its 
falling  back  over  the  canitio:  Uiia  is  also  sbovni  iu  tlio  scctioual  vjewa 
uf  lb«  flnt  awl  ihini  bloukx 

For  caiHS  ia  vrhieh  the  lower  jatr  c1o«<a  more  or  1«m  in  ailvance  of 
iIh<  iip|HT  iDiixilliirj'  riiigta,  n  liir[>u  g\im  it  oftco  nc«cwar>',  as  in  Fig. 
363:  Ihii  Kuch  riiijiitkii  require  a  jx-ndiar  funn  uf  liloclc,  if  tbc  lower 
jaw  hati  much  pr«JM.'ti<iii.  Where  Fiich  a  promincnco  of  Iho  gum 
exvstis  thirn  want  of  exterior  absorption  or  the  previous  wearin;{  of  a 
plate,  UA  to  rcjuire  the  teelh  to  be  eel  directly  upon  the  ridijc,  there 
ekoulil  be  uo  arlillcial  |>um  Itetween  it  and  ibc  Up.  Wiien  the  molar 
bitick  of  luwer  svla  cxtcjHl«  tw  where  the  raniu.i  of  the  jair  bcgiiu  to 
rbe,  a  peculiar  ploughshare  curve  of  the  biL>e  iit  n.->iuinil:  tueb  liiat, 
vhih<i  the  )(»m  of  Uw.  M-cuud  liicii:<pid  lic«  on  tbc  outnidq  of  tho  ri<lge» 
llie  gum  of  the  rmruod  molar  mii}'  li«  partly  upon  the  ridge,  so  Od  to 
girv  morv  perfect  antagonism  with  the  upper  ntolan,    Tho  molar  and 

Pio.  8U. 


Wnixpid  twtth,  from  wbioh  Fig.  362  was  drawn,  are  also  marked  by 
a  chan»rt4;ri».iic  curve  of  the  buccal  surface*,  giving  not  only  a  very 
natural  appearance,  but  netlng  w  a  gnarJ  to  the  ch«ek,  and  prevent- 
ing il»  lieing  caught  belw;ecn  the  leelh. 
Ttg.  3»3  illtulratut  llio  diflerence  of  vhuiw  required  for  a  mouth 
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kIictc  front  aliHorption  permits  Hie  artificinl  gum  to  overlap  Um  *]\ 
]u«,  and  ODC  where  fulucm  of  the  tuuirol  gum  requinx  tfa«  block  to ' 


f  1«.  8GH. 
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■Bt  -dizMtIv  upon  it.  In  the  lattor  o(i>c.  if  thu  cnlor  of  gum  a  judi- 
<fjtf|{df  eboson  and  the  blocks  well  a(lii]>lc'1,  the  triangles  of  urtificial 
gum  will  bo  «onr<'(']y,  if  at  all,  ()c«tingiii»)inhli)  from  the  naiural:  we 
ret>aril  this  ag  an  extremoly  ufcful  form  of  block.  ScctioQal  view  uf 
the  molar,  in  the  upper  cut,  ehon  the  curve  nwee»ry  to  brJU);  lU 
grinding  surface  directly  under  the  ridge.  The  views  of  f^riDdinfi:  i 
cultiuf;  »irface8,  together  with  fr)iit  yiews,  show  how  each  tooth  bu  •■ 
dirtincitve  eliaracter;  aa,  for  inniance,  iii  the  bii^uspitU,  m*  oftc-n  choeen 
without  regard  to  the  difR^rcncc  iu  r<>nn  K'twrttn  the  fin<t  nnd  second. 
Again,  l)ie  curve  of  thfi  front  bloek  »liow?  two  of  several  vnriationa 
required  in  th«  cur\-ature  of  the  «rcb :  in  tbe  upper,  th«  sharp  lam  at 
the  canioe  givea  a  e<)uarei>ej«  across  the  inci^in) ;  in  the  lower,  Ihit 
turn  is  at  the  central,  mud  i»  adapK^l  to  a  iminied  areh.  Varintionu 
in  curA'Kture  of  the  arch  aro  xhown  aUo  in  Fig«.  3A8, 371.  Ncrtico  also 
the  marked  ditfi'reni-c  in  the  cliarafitcr  of  the  hi'.-uspido  and  molars  m 
up|i«r  uud  lower  mitx,  mud  the  totally  differeut  expression  of  the  front 
teeth. 

Fig.  SC4  Khnws  how  the  same  intenuasillary  apace  may  be  fillnl 
with  teeth  of  wiiiely  diifercnl  siw  as  well  a*  ehnracler.  In  the  fir»t,  a 
Very  long  tooth  aud  short  gum ;  in  the  iteoiid,  a  very  long  gum  and 
short  tooth.  ])uC  length  of  t«eth  U  by  no  mc«ns  the  only  diScrcncv 
hero;  reUtire  siw  of  central  and  laloral,  direction  of  the  axis  of  lat- 
eral and  canine,  and  outline  of  cutting  edge  of  Uie  block,  are  three 
features  which  efjiiaily  murk  the  dixtinctni^  of  tbeee  two  ety]»:  lluse 
also  are  poiou  which  demand  that  both  long  and  short  teeth  nhall  dif- 
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hrsiDong  iheinselvea  as  wid«i]r  J"*  tbocfaniplMdilfcr  friim  esch  olher. 

THo  Iitt4!ral  rkw  of  tb»o  t«vUi  Bhovnt  another  tiuirki.-(l  diflcrcuce  lu 

form. 

P10.8M. 

Fig.  365  girca  the  cIiAnuileriittiv  dqimlity  of  lower  incboni,  or  BlEghtly 
gnwlvr  fiixe  of  Ibe  lateral;  ilalHo  givu«  sonioof  thcdivcrxilitsin  Icngtli, 
«i<lih,  »)iii|ie  (ifi-uttingwlgv,  oiid  lurni  nt  nrch  of  tin-  piini.  Alllmugli 
tbvrv  U  uiucli  \vsii  i)iflbr«iioe  iii  iIk-  cliapc  gf  tbe  tiz  lonvr  frvntt  tvt-tli 
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ihao  of  the  nix  u|>pi>r,  it  i*  a  gK»i  minluke  tn  Mipfxifc  tliitt  a  given 
lowL-r  bloi-k  will  iiu^wer  f»r  nny  lower  fiw,  if  only  lung  fmiiigh.  Ridu 
views  »liuw  ittso  ft  ditIimno«  in  tlio  Anal  of  tlu-  t<-Mli,  iiiwiiri]  or  ont- 
wdr),  whicl)  1»M  ail  imt>ortttnt  vi\tixl  in  niixlifjiag  ilir  rxprcMion  of 
tbe  luwcr  arcU.  Tboro  an  aUu  diHurmccK  in  c:i]rvatiiro  of  tbe  lower 
art-It  aa  wcJI  us  of  the  u|>p<-r.  Fig.  3-^8  rhovt  tlie  uf^uul  uppor  aod 
luK-ef  curves,  aix)  Pi^^.  3B3,  37t  >huw  vnriutioii«  of  iipjicr  curvature 
re({uiriug  aotti«  iiioi)ifi<'atioUB  of  tbe  lower,  dependcut  nu  tliv  eliiiructvr 
orih<»  nrtii-ulalion.  iu  Fig.  3(ifi  are  fi>ur  olher  forms  of  lower  fnml 
hIiM-k>,  Ibp  viilue  of  which  will  he  at  once  reco;|>niiee'l.  The  two  right 
liaiiil  M-U  difr<nr  from  lbM«  of  Fig.  36S  raainlj  in  the  length  atid  wiiltli 
of  iMth.  Tlic  IcJX  lowered  is  well  united  to  paticntit  whimc  nniurnl 
li'eth,  l(ir  louny  VtMi*  hufotu  tht^ir  lotw,  were  fnurktxl  bj'  i-xixxurc  of 
ibtK  nock:  thlN  appt-nruiice  may  alitn  be  iiicrva>e<l  (H>nietiiii(«  it  may 
be  mailv)  bv  jtidi<'i<>uii  ukc  of  the  coruaduRi>whfvl,  hnt  the  hlock  here 
given  b  iuvaluiililu  for  «ich  ewr*.  The  left  upfwr  Mock  i*  un  admi- 
rahli'  iiiiiintiiin  of  a  wry  iiviial  nrriingctncnl  of  iiici>or?i,  rcvolliitg  frDrn 
crowdM  dentition:  th*  drawing  give*  a  very  imperfect  idem  of  tlie 
great  IwttUty  of  tbo  original  |>orevlaiit  block.    When  tbe  facial  cxpr»- 
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Sign  indimlM  tl«  tue,  it  will  havfi  gnM  oflket  in  dimrming  siupkioii 
of  artilicuilit}', — u  very  di.-»irtib)o  quality  iu  urtiliml  deuiurea. 

Fio.  SCO. 


mw^ 


nmm 


111  Fij;.  3tJ7  we  have  very  convenient  modifiofttiunit  ii>  <iiil  frnnt 
upaces  I'f  iwo  or  four  teeth  ;  the  kI  of  four  beinj-  in  two  liti>rk«.  Tli* 
pnciilinriiy  of  thcac  Itloeka  U  ttip  latenil  flui»h  of  the  ^um  :  init^dil  of 
n  txjuiirt:  joiut,  for  filling  to  ao  adjoiiiin;,'  hliick,  they  have  a  rounded 
edgv  of  giiin  cohir  llial  cun  he  ada|>lvd  b>  thu  curvtw  of  thd  atMortmt 
naturid  gun).  Thpm  iihould  aim  h<-  blorks  of  two,  a  Intcral  awi  I'eu- 
tral,  with  gum  «hu[)<Hi  like  ihu  <li>ubl<:  ocotnil.  us  euch  apacca  an:  u( 

Flo.  t6T. 

frequent  occurrence.  BwidM  the  four  fornw  of  te«tli  here  fflven  th«ra 
are  many  ulher  rarlvtin,  in  size  and  nhajit!,  uf  thu  very  Xixtal,  kiml 
of  block. 


Fio.  S68. 


Fi^  S6S.  369,  nod  370  represent  a  few  of  the  great  variety  of  fon&s 
of  upper  iiicisorii  and  canines,  desired  to  meet  tii«  dtmuds  of  an 
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Jo  ducrluiintitiuu.  In  Fig.  3C8  w«  have,  firvt,  a  loDg,  dolicace 
Interal,  witli  i>I<>j)iii){  litit  not  njiimli-il  dtgc,  «liuwii)i-  a  clvcidisl  space 
between  it  and  iIh-  pii^jti'l  nii<l  cvritril :  tlivD  wq  liuil  it  widtr,  with 
c<)nH!n>  hikI  cdg«  rouinlcd  udJ  6Uiiig  tJie  epuoc.  Lastlf,  Tor  want  of 
tiucv,  th«  latvnils,  ulUiough  lung  mid  narron',  o\-crliip  the  rcnmlti : 
Ibis  eiylv  M  g«Dernll}'  a(vi>iii|)iurn'(l  with  a  puiiiled  art'b.  Tin,-  Iburlh 
lilock,  aJlltuu>;U  witU  aa  ovcrlappiug  iucianr,  liiu  an  «ntir<'Iy  ittHbrcnt 
clisra€i«r :  ii  U  oAen  found  in  u  nitlu-r  ItiitKinoil  urr]i,  nm)  dova  uot 
intlicate  a  eruKilvd  <k-niure.  In  lh<^-'(r  bloiltn  thi-  incliiitiliuti  ami  &liapo 
of  ilie  miiine,  as  iwtll  an  the  »hii|i«;  <if  tht-  ioctmr,  help  i>*  >.'ive  to  vadi 
Mock  a  dUlinetni.-3t«  iif  L-haradn-  whi<-h  will  nnt  permit  (Jie  um  of  one 
ia  a  cWMT  ill  <  mail  ding  cither  of  the  othere. 

The  fff'tm  nrtrm  ctli?ct  of  oTerla]>jiing  or  twiotwl  lalernU,  like  that 
of  irn-(;iihtr  lower  tncifore,  ia  such  aa  lu  tempt  odo  to  n^e  itiem  when- 
tmr  ndrnieMble.  In  I'ig.  8fl8  we  buvc  some  a<Idilional  varietii«  of 
this  kin<l  of  bloek.  Id  uH  tiitwe  nix  (tu>w  we  find  (liflen-iK-eH  in  the 
eize  and  character  of  the  lateral,  iu  ihc  cxleni  of  iu  liijtjiiu^,  and  jg 
tlw  degree  of  twist  given  to  it.     A  careful  study  of  natural  teedi  will 

Fio.  809. 
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Unch  the  (lontiRt  what  character  of  face  U  best  suited  to  eacli  of  these 
diflbr«nl  forniB,  and  thna  he  will  much  inoreaae  the  extent  to  which  he 
Biay  profierly  use  this  kind  of  irregularity. 

In  Fig.  37'J  the  blocks  vaiy  liilie  in  kita-.,  yet  th<iy  rach  have  n  di»- 
linrlivn  eliaracitcr.  In  tlw  firat,  wo  Imm  lateral  mtini)e<l  on  lioth  cor- 
ner*, a  n>  I  it»  axia  vertical;  canim-.  with  poiiiK^I  cusp  aii<!  rdt'*^  <|iittn 
rDutiilrd.  In  thd  ledom),  w«  hnvv  lateral  inclined,  with  median  rorncr 
pninieil,  lateral  corner  f)uit«  mumi ;  cnnine  with  blunt  ctiHp,  also  axis 
inclintol,  In  the  tliird.  nurruc*  (if  Ihc  oanino  is  deciilc<lly  furrowvt). 
tthieh,  witli  t)i4)  ind*>nt«i)  fli^e,  givco  it  ii  marked  cham<-ler:  the  lat- 
nml  ami  central,  unlike  the  prefioiis  blorkfi,  have  miuare^ul  edgcc, 
with  ronien  but  slightly  rounded.  In  tlie  fourth,  the  Intcml  is  more 
nearly  equal  to  tlie  central,  and  none  of  tbe  teeth  have  any  marked 
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pMuliariliM :  Utis  ttCylo  of  bl«ck,  in  its  difTunut  sin*,  suits  veil  in 

Disiiy  ciudt.  luiil  is  pvrhape  uiw  of  tlie  brat  for  genersi  iu«  by  thoae 

pructititin«:rs  w  bo  }»y  ng  regard,  iii  tbeir  sdcction  of  leeUi,  to  the  tadi- 

cationa  giv«ii  bj  the  phyeical  cb&racteriMtica  of  the  face  and  baui, 

the  fifth  block  U  <)ii«  of  ibat  claM  on«i  met  with  in  old  agv.  where, 

bj-  ilii-  at-liou  uf  ib«  lower  ui-tli  or  oiber  cauam,  ibc  arch  has  eprcad, 

widening  tlio  inlcrdrnul  «pac«e.    Tlie  iiiicrdi-nUil  gum  is  also  much 

tititrUT  ihau  in  j'outh,  as  ia  liDel^  bhowD  ia  tlra  original  trom  wbidi 

this  cut  a  taken. 

Flo.  8Ta 

In  the  seloetian  of  porcelain  blocke.  not  otAf  matt  the  color,  sit^ 
and  form  of  ib«  lettlb  be  carefuUj  considered,  but  rcferencic  musL  alu 
be  bad  to  (be  eurvniure  of  the  arch.  For  although  nioderale  varia^ 
liona  in  curvutun-  cun  be  fined  by  tbu  name  set  of  blocks,  ibe  inia 
exprcMion  of  u  jM>rue1ai»  denture  is  often  lust  by  ihe  atU!ni|it  l»  adapt 
it  til  n  <riir%-(!  ffir  which  ii  was  not  dcaigned.  lu  Fi|£!).  368,  ^&i,  and 
371  wc  hitrp  viiriiHin  cun-M  of  the  alveolar  arch,  with  cwrnvjiuudiug 
variationK  in  db.ipc  of  tbv  blot^kii.  8om«lin»es  tlw  caiiiucs  are  mads 
wrparalc  with  a  vii-w  to  increjuR  ihtt  mng«  of  application  of  a  givou 
act:  but  a  joint  on  cither  «idc  ii<  wry  apt  to  injure  thu  eSix't  of  this 
important  tooth.  In  th«  lower  jaw  it  is  of  Uvm  conttoqucnci:  bvcaUM 
the  gum  is  lees  often  exposed,  and  it  is  fmiui-ully  du^iralilo  to  make 
the  four  incisors  in  one  block.  But  in  tlio  upper  jaw,  it  is  nutcb 
better  to  have  a  median  joint,  and  another  behind  the  eaninoi. 

In  Fig.  :t71  the  reader  will  notice  (hat  the  nsntrahi  of  the  fint  set 
overlap  the  laterals,  an  arrangement  of  frtsquent  occurrence  in  promi- 
nent and  aliarply  cunred  arches.  Il  will  be  observed  that  in  Fig.  361 
the  blocks  are  so  shaped  that  the  right  or  leA  central  overlaps  ita  fel- 
low.  TliUB  we  hare  three  varieties  of  orerlapping  upper  teeth ;  laterak 
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mtr  orntmla.  ocnlrnl*  over  laliirali',  <yntral  ttnr  ixutni ;  each  oT  which 
miiir  iiv  U""!  "ilh  t:rv»\  t-tCvet,  if  ii|i[))ii'<l  nith  (liocniniiinlKfi).  In  the 
third  set  of  Fij;.  371,  ami  iii  a  few  ul'iti^  pmri-ding  vut\  (he  gata  over 
the  cuspids  b  venr  aironffly  marked.  Thii  is  a  vcr;  cbnni«teriatic 
feature  of  eomu  mutilhs,  and  whon  correctly  used  gives  a  fine  i;ffi>ct: 

(■;.j   871. 
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hut  it  would  Midly  Mic  tli«  cxpremioo  in  a  timid  and  gunOe  lady's 
fiu<o.  Yi!t  Hucli  iiicongniity  in  unly  odc  of  buudredi).  coiisuiitly  occor- 
rini:,  wlii-ni  v\tTy  «i-iu>i-  of  ii>l)irlic  beauty  and  hiirniuu}'  iit  violated:— 
lectli  iif  a  Rii»ian  in  tlie  moHtli  of  a  Frciiclimait ;  tlios*  of  a  New 
Enj^landcr  i;ireH  lu  a  8outli  Carultnitui,  or  tlioM  of  a  Cunodian  to  a 
Cuban  —  Uw  li|i«  of  njfo  di«cto»ing  tho  teeth  of  youtli,  aud  uo  diatino- 
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tioii  made  betweeD  s  male  aud  a  fomale  d«ntarc.  ThcM  mHiartn 
|)luiiik-r«  ure  Dot  coiiliiici)  Ut  the  itu-xjuTii-ui.i'd  tyro,  but  arf  prrp^ 
triiUtt  by  many  who  |irn>um«  ui  call  tbwnw'Ivw  vkilAil  mi-chanigiau. 
Wheii  «A  consider  the  extenwivo  tiwortmcnt  of  jMrvelaui  t«cih  irhkb 
ocramic  itit  has  placed  at  tlic  Uupwuil  of  tiie  practitioiicr,  sucb  mal- 
practice i§  without  excuse 

Theee  are  only  a  few  out  of  the  grat  number  of  varieties,  in  ght, 
fono,  and  arrangement,  of  porcelain  leetli ;  they  give  to  th<-  dvntist  a 
niuth  wider  range  of  selection  than  some  have  the  ability  or  iiirlina- 
tion  to  avail  lluiiisiilri'n  of.  When  to  variety  of  ^hapc  uc  ndtl  shades 
of  color,  (he  nuiiilwr  of  Kctn  that  admit  of  Iwiiig  made,  dixtingaishable 
at  a  ginnci;  from  cjich  other,  ix^-mn  alnnHt  inlioilc.  A  vutit  to  a  SrM- 
claw  p<)r«0 III n -tool h  ma»ufacUirer't>  nMimn  will  convince  any  oiiu  that 
incnDgruity  or  want  of  exprrwion  in  n  «ct  of  teeth  is  the  fault  of  him 
who  selects  and  applies  rather  tluin  of  him  who  designs  and  naka 
dental  pori'elain. 

It  will  he  perceived  that  the  foregoing  illiHtnitions*  of  the  aesthetic 
principle*  of  the  dento-mommic  art  aro  taken  from  one  class  of  tevtb, 
^oeo  for  vulcanite  or  mctullo-plnxtir  work.  Wo  have  dooe  so  but-niiw 
tbenrl  luu  here  had  it*  fullest  recent  developraeut,  in  eoiuic<)ii<ii(-o  of 
the  great  demand  for  thU  fi>rm  of  block.  But  dental  lotllx-tiois  quite 
Ind^niJent  of  the  material  of  the  plate,  »o  long  aa  that  which  is  Tt»- 
[Ue  in  the  mouth  is  porcelain;  and  denlum  which  nhnw  any  substitute 
for  tlie  ;;;tun  other  than  this,  however  ti^ieful  lliey  may  lie,  cannot  rank 
as  Mpccimi-ii.t  of  highettl  art,  until  some  material  for  the  plate  Hhall  be 
discOTcrvd,  posNCWtng  higher  elaims  to  hcatity  ilmn  any  yet  known. 

Tlic  forvgoing  tuI<»  will  apply  to  the  form  and  siic  of  |)hiiu  tr^h 
when  tliew  ar«  sot  directly  upon  the  natural  gum;  but,  except  ia 
case  of  true  pivot  or  plate-pivot  teeth,  it  !a  impcuaihlc  lo  re]»ritduce  the 
precise  natural  arching  of  the  i;ura  above  the  tooth  without  »onie  gun- 
coluriil  jMircelain.  We  mu^t  often  be  conleiii,  in  mich  coms,  with  the 
nearatt  pocoihle  ai)|)roach  to  natunrs.  But  when  the  plate  is  ^ccti  oa 
thcoutsiilc  of  tU('  iirch,  the  artist's  reputation  is  dependent  upon  tbi 
concealment  of  the  greater  part  of  his  work :  even  here,  howrrer,  th 
cutting  edge  and  two-thirds  of  tlie  tooth  permit  the  display  of 


*  We  ar«  tn'ti^btcd  to  tbe  kinilneM  ot  Dr.  Bamucl  8.  IThllc,  of  nillii1«l|ili!a, 
for  Uie  ftdminibU  llluitniliaai  ij  iht  aid  «f  ulikh  we  lut*  twen  fubttci  lo 
Mprwt  our  Ti«ws  upon  lk«  Ltnpnriaat  aoliji^i't  uf  ilcntiil  Ainihrtk*.  N'n  lUmrn- 
lion*,  liowocr,  «an  oontojr  a  ira*  ld«*  ot  iho  ingh  nMUile  ■•ifi'llfnpo  •>{  ihs 
fonns  the  prmluelloa  of  nliinb  lias  plicxl  I>r.  While  amon^  lli«  gre*lp>t  bcnrhe- ■ 
lor*  of  P«nliil  An.  W*  Inhc  xhit  (rceasion  to  ackni<wt«dg«.  mIm.  the  lihfr*lll; 
■nd  tODrlnj  wilh  which  our  iDquiriei.  for  info  ruin  I  ion  on  Ui«  mMtufaolUrc  of 
iUU4t  paroolaio,  w«r«  T««pond«d  lo  b;  thif  goDtlomaa. 
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Tirteties  of  «xpre»ton.  Of  |)lain  Uxlh  vritliout  ^um  then  am  four 
kicda.  1.  Pivot  te«tli:  ^Impcil  wmtntiitl  like  thr  crowitx  of  thu  u]>pef 
luciMifa  auil  I'UiiioAj,  nilli  ii  ht>lc  tu  ihc  liiin.-,  for  inwriiun  of  a  nooden 
ptrot.  2.  Plate  teeth:  th«  olJiwt  k»i>wn  form  of  porcelain  teeth  hav- 
in];  piiu  for  atlni'hmi'nl  of  ii  tiai'k,  hjr  which  to  secure  ii  lo  the  plat«. 
8.  Coiitiiiitoungiiiii  tcvlh  :  n-w-niMing  oatitml  t«cth  in  liitvin);  &  mot, 
whieh  is  wnn)  or  k-M  MTtntcl,  for  bt^ltor  rotention  Id  the  iiivttling 
porceUuu  Imev :  ihcy  iiro  luinti-tiiDaf  made  williout  pintiua  [linn ;  but 
the^  ant  belter  with  pins,  fo  that  tb«f  niuy  he  wcun-ly  fiuloiird  to  the 
platina  ploto.  4.  Plain  rulc-uDiie  i^Fig.  376j:  linving  a  snmll  neck. 
by  vrliidi  tli«y  are  licid  iu  tbu  vulcanite  or  other  utntcrial  in  which 
tli^  aro  tvU  Th»o  teeth  miiy  li  »vi  direi-tly  oii  the-  gum  by  grinding 
off  the  DMk:  ihny  may  aUo  h<t  umd  tuljin-cnt  lo  naturnl  teeth  with 
«X|>o0eil  Dix'k,  liy  olight  nhrnitit'ii  of  tlii»  neck,  «o  us  lo  give  to  the 
aitiltcial  tooth  Ihi;  ennie  n]>|)«ariinc«  as  the  natural  one. 

There  are  abo  other  forms  of  giim  teetli  bwidcs  those  above  repre- 
wnted.  Fitrnitrly,  miig^v  gum  teoih  were  eslemively  uacd  on  gold 
plate,  aixl  may  Mill  be  occii^iunally  reciuircd  when  the  niprrmary  of 
that  old-fo^luoned  muUrial  bi-cotoM  onc«  more  rccogtiixod  in  tliv  labo- 
ratory. Thi>  gr«at  facility  of  iidiipting  blocks  or  sections  in  vulennile 
work,  or  in  vulcanite  aliachmciitloHwagpd  |ilnli?>,  has  led  to  thcalnioEt 
<ntlru  cxchuion  of  ihi-i  furm  of  lootli,  oxcvjit  for  repairing.  A  eerinua 
objection  to  nog^l^.  gum  iKClh  is  tho  number  of  joiuts:  these  greatly 
mar  the  artUlic  offrcl  which 

it  is  the  d«ign  of  \\w  ariifi-  ''"'■  '"''■ 

da)  gam  to  pnxtuce.  e^piv 
dally  when  not  kept  prr- 
fectly  clean,  or  when  the 
matvrini  of  plastic  plates  is 
alliiwi'd  to  nili^r  Ihc  J4iinti>. 
Fig*.  357  and  372  are  de- 


\\M1 


^gfttii  to  show  the  tmp'irt- 
noe  of  correct  and  accurate 
grinding  id  ordor  to  display 
tlie  true  obaraeter  of  a  set 


^BSBSSv 


kiM^ 


of  leeih.  When  properly 
doue,  tlie  joint  dom  not  in- 
terrupt the  conlinuoui  sur- 
liioe  of  the  gum  more  than 
tlte  lines  in  the  two  lower 
Bolifof  Fig.  372;  nor  should 
It  ill  any  caw!  he  more  vixiUe  than  the  heavier  linea  of  the  firet  act 
Ndtlirr  «hould  tJie  set  be  m  inaptly  chosen  as  to  rvciuin'  nich  grind- 
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ing  of  joints  and  base  as  to  injure  its  original 
and  372  should  also  be  carefully  studied  by  tl 
of  the  varieties  of  form  and  relation  of  teeth  j 
four  upper  eeta  here  displayed   having  a  v< 
character. 

Porcelain  hlocka  which  are  to  be  attached  to 
ing  do  not  differ  in  external  appearance  from  tl 

trated;  but  the  s 
^'"-  *'^-  and  the  form  of 

Fig.  373  represen 
blocks  in  three 
four  seclJODS,  the 
between  the  cent 
bicuspids:  it  ma; 
tions,  the  four  joi 
the  cuspids  and  bi 
it  may  be  divided 
Fig.  357.    The  line  above  the  piua  in  Fig.  373 
tween  the  inner  slope  of  gum  next  the  teeth 
holding  the  pins :  this  surface  should  be  as  srao 
perfect  adaptation  of  the  gold  backing.    Blocks 
sets  of  three  or  five  sections,  with  the  inner  si 
enamel  to  the  pliite:  in  this  cose  the  block  is  he 
passing  into  liulos  made  in  its  baae,  one  opposite 
material  for  rcluining  the  pins  is  undoubtedly  i 
in  the  previous  chapter:   the  holes  should  be 
adhesion. 

The  dental  depots  connotjtecp  on  hand  an  asst 
since  the  demand  is  too  limited  to  justify  the 
moulds.  But  in  all  our  principal  cities  there 
more  Denial-block  Carvers,  whose  experience  ; 
enable  them  to  make  any  style  of  blocks  that  n 
cial  cases.  We  have  elsewhere  given  our  rcasoi 
better  plan  than  for  the  dentist  himself  to  atten 
experiments.  Let  him  prepare  an  accurate  at 
adapt  a  tin-foil  plate  (to  avoid  the  risk  of  sendiii 
select  one  or  more  teeth,  to  guide  the  carver  in 
character  of  the  set.  If  any  peculiar  form  or  d 
mal  arrangement  is  desired,  this  should  be  repi 
pack  carefully,  and  send  by  mail  or  express.  F 
fore  dental  porcelain  had  reached  ita  present  devi 
all  our  work  in  this  manner,  sendina  the  articul 
vert  and  Dr.  Wm.  R.  Hall,  of  Philadelphia.     T 
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hlgbwt  degree  latisfacbiry ;  and  tbb  pluD  h  recoraraeadcd  co  tboM  who 
nay  dcure,  f'lr  aoote  siH-dftl  ca»e,  a  ti>rra  of  blocks  not  to  lie  hod  at 
Ui«  dvtx^M.  Neoeautrily  ftuvh  bliK'ks  are  ruuch  more  expciiniro  than 
tbuM  made  by  tbe  ijuaiiUiy  in  brnat  moulds;  but  if  tbo  dciitiH  vnlucs 
bu  Umc,  iha  blocfcA  nuuld  c-ottt  Mill  mora  if  made  by  bimu'lf. 

Till'  tniu  quMUon  b,  bonevcr,  not  ono  of  voat:  if  tbc  depot  can 
liiniuli  llin  form  of  bloclu  whU^h  the  cam  ivquirai,  it  it  bust  to  get 
ihcm  liiere:  olherwixi-,  iht^y  niunt  U^  had  dtwvhere  and  at  aujrouau 
Dental  tntdtsnieo,  vbu  hcU  tbvir  wan»  nt  a  modenie  advance  on  the 
co«C  of  jmiduction,  may  not  deem  it  prudvutlodeal  io  nicli  kigh-jiriced 
Biat«riaJ«;  but  tbe  pnifi«MonaJ  deutiet,  who  chargett  for  "tervicM  reu- 
dorwl,"  will  iii-v«r  find  it  occcMary  Io  liuvitaic  Jiicurrliig  any  expend 
iec[uiiiite  fur  the  pcrfeetiun  of  his  work.  Th«  actuul  cost  of  materia] 
io  iiiBf;l(!  dentuT«e  has  ofl«n  vxceedvtl  ihiny  dotlan ;  yet  tbe  mechani- 
dan  who  I'lerciitcti  a  Mkill  com inMOu rate  vith  this  cost  never  ha«  found, 
and  nrvi'T  will  fmd,  dilTn-ultr  in  uddiDgaJuftcoEnpeiiaatioo  for  bi«  time 
and  fkill,  An  a  rult:,  patimLi  will  |>ay  best  for  art  when  excrouvd  on 
BX|icti*ive  lunlcrial;  cxovpl  whun',  aa  in  piiintiiig,  tlie  eBi-ct  produced 
ia  whrilly  irrm))««iivfl  of  the  c>t«t  of  iho  niMUia  employed.  The  true 
baftts  of  ]ir«rkaai<iu)d  fees  IU»  iii  ilint  which  mi^oa  one  man's  work 
nuprrior  l»  another's;  namely,  artistic  skill  exercised  upon  materials, 
the  iiunlity  of  which  ohall  not  ddnii-t  from  iCajuM  appreciation. 

A»  wn  have  briefly  d.-»i;ril«Nl  the  j>rocc*M8  of  matiufarlurc  of  por- 
Oabun  ileniora  on  a  lai^fcalc, — a  work  whieh  of  course  no  practising 
dentiNt  propoMt  to  engago  in,  —  it  is  pro|)cr  that  we  should  also  give  a 
briaf  dMeeriptKMi  of  the  pro(-eM«s  by  which  Blocks  are  curved  tor  spe- 
cial casee.  although  we  regard  this  a»  equally  out  of  the  line  of  the 
modern  dentiiit's  dutiea.  We  oc<-n«ioitaUy  find  a  gcniuit,  wIiom;  gift 
•hows  ibat  ceramic  arl,  not  dentistry,  in  hi.t  tniu  pniftwion;  hiit  men 
enpagnt  in  ordinary  dental  pmctice  niud,  in  jiiHiice  to  their  piitientx, 
nakc  use  of  the  experience  of  profiwiunal  block -en  rvera,  or  they  niu»t 
use  tiioae  forms  offered  by  the  ceramic  manufacturer,  which  arc  the 
natUls  of  the  higbent  arliatic  skill  which  money  nui  command. 


ai>KCIAL  BLOCK   OABTIKO. 

To  maki^  a  porcelain  denial  arch  in  three  aeotions  (hr  a  full  upper 
case  atilngoniung  with  natural  teeth  below,  make  a  plaster  articula- 
tor as  d«»cribed  in  the  tenth  chapter,  but  having  greater  lliiekntss,  to 
pennil  guiiliug  boles  or  groovra,  as  in  Fig.  374.  Ojien  the  articula- 
tor, increasing  the  Space  otM-Bftb  (unleas  tliia  one-fi(Ui  enlargement  is 
10  be  made  by  addition  of  ]>ntnt-enaniel ) ;  plw-e  on  tJie  plute  a  wax 
rim.  ami  trim  it  to  aniagonizn  with  thd  lower  teeth,  giving  tbe  preciM 
GXtcnml  fulnna  rei^uired  in  the  blocks.  Mark  vu  wax  and  front  «<lga 
47 
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of  nrticulaior  tho  mediil  line  and  the  liDe^nr  pmpotrH  dirinon  of 
block* ;  ihat '»,  iKtween  btcuxpidv  for  m  rour-hlock  piece,  aad  b).>faiiu) 

ctupi<b  for  a  ptecv  of  thrM  blocks :  in 
«itlHjr  C3M  tbe  work  Ja  canrad  in  lbn« 
piw«.  It  U  also  wfrl!  lo  mark,  in  &iiitrr-fl 
tine*,  the  iridth  of  oai-h  touth  as  d«t«i^  ^ 
tniti«()  bj  the  giie  of  the  ]<>w«r  tcvib: 
this  Kill  be  M>tii«  ^nidc  in  tho  Bobeeqnait 
«tilargi?mcDt,  reijuirrj  on  account  of 
bliTiokAfic  of  tbe  porcelain  pmtto.  K»it| 
make  a  ploixcr  rim  about  a  liolf-lntk 
thick  (Fig.  26S,  on  pajf*  j»97,  «howa  tLa 
iMt^htitnd  thickneai),  covering  ibeext^i 
rior mrface of  modd  and  wax:  ntakinf  1 
Hr»t  ibe  front  section,  CKlrmliug  a  liolf 
((K)tb-i>|mrc  Iwbiiid  itu-  linr>  marked  for 
the  blork  joints:  then  remove  this,  ood 
make  the  two  nde  e«ctiom,  extendiaf 
ea<-)i  n  half  tootlMpae«  in  front  of  tlwn 
line*.  Tlie  uae  of  a  l«id*n  band  and 
some  pnper-pulp  will  expedite  tlie  nwlcing  of  tliMc  plaster  sectiaof : 
thev  should  be  trimtnol  to  the  exnrl  k-ngth  retiuiml  for  the  rnida 
binckfi.  or  course,  neither  iu  pliuler  nor  |<orc«laiR  con  tbe  front  and 
side  sections  be  applied  to  the  model  oi-  plate  nt  the  same  time,  in  con- 
sequence of  the  onc-tiflh  allowance  for  thickness. 

On  removing  tlie  wax.  eiM'h  plwler  section  ts  a  matrix  to  dMermlM 
the  external  fulness  of  the  corre^puiiiling  block,  on  which  is  tii  ha^l 
ean-ed  tbe  shape  of  tooth  uni)  gnin.  Tlie  pinto  givw  exact  form  to  ™ 
tJie  liHMe  of  tbe  block ;  but  when  finished,  it  will  require  grindinif,  be- 
cause of  the  derangement  of  lit  caused  bj-  rhriokn^e.  Tlw  thicluuM 
and  interior  form  of  the  sections  is  delerniined  by  the  eye,  and  will 
vary  with  tbe  stylo  of  finiNh  or  mode  of  attachment,  being  canAiI,  Ea 
this  direction  nli!r>,  in  mitkc  the  one-fiflh  allowance  for  nbrinkago.  Tlit 
front  block  is  firat  made  and  rrmoviil,  then  each  aide  bWk  wponurly; 
in  a  double  set,  both  front  blocks  are  made,  then  botli  right  sectioMl 
together  and  left  sections  together,  sn  ns  to  obtain  their  proiter  antap- 
oninn :  also,  in  double  sets,  lite  separation  of  the  articuluiiun  miut  ba 
sufficient  to  allow  tlie  one-fifth  enlnrgentcnt  in  each  set. 

Tbe  porcelain  body  ia  prepared  as  already  explained :  It  eon  ba 
compounded  by  the  dentiat,  or  purclwsed  fVom  tbe  manufaclurvr.    In 
mixing  iliesmall<iuantittee  required  for  singlocaMa,  two  |K>inie  demand 
special  t-arc, —  purity  of  the  Wat**  and  alwolute  excbmon  of  air  fiM 
the  mam.    It  uiuHt  also  bo  remembered  that  irreguUr  contraction,  < 
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vmrping  of  blocks  ip  firing,  in  vftcii  nuueil  by  uneiju*!  compression  in 
jMukiD^  the  IxkIj  uito  tlie  moulds  sod  by  unequal  nbforption  of  iu 
tiVMOtiira,  by  lti«  por»u!i  |ila«ter  rim  or  other  nieaos  uted  to  dry  it, 
Agkin,  it  flhould  Ih-  nniumberiKl,  iu  reuiuvitig  tlie  rim,  in  carrin|{  and 
in  nil  other  n|><rriiti(iti«  on  thn  cruilv  piiM>-,  llinl  the  ex(«M  of  feldfipiLT 
given  it  a  tendvrnum  very  dil]tr\^it  (tt>m  i)i«  tou^'U  jiliuticity  of  n  kuolin 
mua.  The  putl]r-lik«  hody  i^  to  be  cnn-fully  vrnrked  into  the  well- 
oiled  mould,  conipra«ed  with  the  fiogvn,  irimmod  tiilo  outline  abape, 
and  tlten  roatovcd,  Rnt  mnrkiiiK  upon  il  the  lines  of  the  articulator,  to 
'guide  in  the  carvin;;.  Tbc  bluck  mny  be  partly  or  entirely  carrol 
vhih'  en  the  iiriiciilittiir;  but  the  delicate  mavera«nt>i  of  the  vitv  dcli- 
Rti*ly-!ihji[Hil  rurving'iools  nrc,  in  the  opinloii  of  aome,  best  exvrci«ed 
npoii  the  tnt  bWk. 

For  Oirvinif,  na  <lirecli«iifl  ran  bo  ^ivcn  beyond  what  ku  beretofbrs 
hern  tuii<l  i>u  ibc  iieccMity  of  n  cloee  obeervunco  and  esnct  copying  of 
nature.  The  anwt  requires  no  written  directioun,  and  pn[ior  iiulruo- 
ttune  nvver  yet  made  an  artUt  out  of  a  bungler :  in  fad,  the  liearen- 
bom  genius  of  art  cannot  l>e  crcate<l  by  teaching,  however  it  may  be 
trained  and  directed.  Many  hnre  wasted  yean  in  poreelain  block 
earring,  only  to  produce  reaults  sarpossed  by  the  Intift  artii>tic  forms 
oHered  in  the  depots;  whil«i,  on  the  other  hand, lomv  dental  Palivy 
will  work  ont  a  ninrvel  of  iM-Buty  that  no  ptirchaaed  bloek  can  equaL 
But  In-fore  one  imagines  himself  a  Bernard  Palis^y,  let  bim  read  the 
hbtory  of  t'bat  wonderful  0tru)»;le  of  genius :  then  ask.  bow  fur  the 
routine  duties  of  a  denial  office  will  permit  an  exelusiveueoa  of  devo- 
tion, whirb  ceramic  art  rigorously  exacts  as  a  condition  of  success. 

When  carvnl,  the  blocks  are  ihorouf-bly  dried,  tlien  placed  on  coarse 
■ilex  upon  a  fire-clay  «Iab,and  set  into  the  niuHle  of  the  fUrDove,  (Fig. 
S7&.)  Hera  Iheyare  hiseuited  Corcruced).tImt  in,  rained  to  a  red  heat 
aalSeient  to  give  some  haiytneas,  but  not  to  vitrify  or  even  to  caiiito 
ioeipieut  ftision.  They  are  then  slowly  coi>leil,  nnd  holes  drilled  for  tho 
pins,  or  elw  holes  drilled  into  the  banc  of  the  blocks,  aa  may  be  pre- 
ferred :  the  pins  are  fastened  in  pince  by  nlillle  "body-slip,"  carefully 
worked  in  with  the  kntfl^-point.  Sti;,'lii  defects  of  carving  may  now  be 
eurreded:  llie  enamel*  arc  (hen  applied  with  a  eanierx-hnir  bnwh. 
They  must  he  rcaluned  to  the  eonsiBtence  of  cream,  ntid  require  much 
«kill  luid  jiMlgmcnt  in  their  ap|dlcation,  lo  that  ihe  poinl-enamol  »hall 
lllntd  propsrly  with  Ihe  body-enamel;  b1«o  the  gum-enamel  must  pro- 
•ervc  iu  distinclnem  of  outline,  and,  hy  its  \Tirying  thickness,  give  those 
altenialinns  of  shnde  observable  in  tlip  natural  gum.  It  should  here 
lie  remarked,  ilial  some  carvent  make  no  allownncM?  in  the  hody  for 
shrinkage  in  length  of  the  looth,  Iwit  compensaie  hy  tho  addition  of 
))oiot-eoamel.    The  crowns  of  bicunpitk  and  molars  are  usually  enam- 
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elled ;  also  part  of  th«  inner  nirfacc  of  the  bloci 
tbe  gum-enanicl  extends  to  lh«  bue.  WIk-d  pli 
th«  purt  of  tlie  block  to  b«  covered  by  the  b«c 
It  ix  »cnrr«ly  n^eBsary  to  remark  Ibat  a  largi 
point-,  and  gum-euamc-li>  b  r(X|uirir<l ;  alno.  tUat 
csnv  1)R  k(Tpl  aepanli?,  wiili  their  rt«])ii-iivi;  tw 
except  by  tli«  pinkish  ratur  of  gum-vnaioe],.  i 
guidKd  wbftii  in  form  of  powdi-r,  jmUt-,  or  crcai 
Th«  blockj)  am  now  well  ilrin),  an<l  arc  raci 
37S.  8uc<,'i.'w  tliiiH  (iir  w  ilttpi-ndL-iit  iipnn  :  1.  Tl 
boily  and  it*  canful  packiug;  2.  Hkilfnl  carri 
give  the  roquirwl  vxprvKsion,  but  ulwi  to  kno 
make  at  each  point  for  shrinkage  and  for  the  i 

of  tbe  caa 
Pio-  «6.  enameli  ai 

ing  and  at 
of  uch  fo 
iJm  reJatir 
of  eacb  bic 
of  tuaterii 
warping  ii 
points,  boi 
perfectly  a 
bave  been 
tb«  opermto 
lical  knov 
mMit  of  il 
nliicli  ma) 
meats  of  t 
oflnn  a  fu' 
tainly  will 
exact  Iieat 
fu»ibiliti« 
oua  (OBnw 

bini-d  effect,  develop  tbe  properties  aimed  at 
Some  arc  governed  in  thia  by  leet  pieces:  tlie 
guided  by  constant  praeiiee  tn  a  way  that  be  < 
the  iiidiralion!)  oflbretl  by  looking  at  the  piece  it 
bak^l.  tilt!  bcMly  will  be  jioKiuo;  aUo  neither  thi 
bave  their  true  life-like  eltnracter.  If  orcrdoiH 
glawy,  and  trun^parcnt  eonditioD,  wjually  fatal 
•nee;  ulxo,  there  Is  too  much  sbrinkagcand  grej 
Both  errors  impair  the  full  strsngtb  of  the  p 
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licnU  u«  M  eoinbiscd  ma  to  dcrelop  greai«et  strengUi  st  a  nrtaiii 
tenpcmturv. 

Furnitcc  tcmjMnituni  is  mpadorwl  hj  uMrumenU  called  ryronHtera. 
Tm  liniit  of  mercuriul  rcgiitratiou  of  teraperature  a  COO"  Fahrenheit. 
Dunioll'i  pyn:<n>L-(«r  rcgUu^re  h^  tbe  expunaion  of  a  platiaa  rod  in  u 
jilumbago  case,  and  U  lli«  mo«t  accurate.  Wcdj^irood'M  pyromcur 
rei^siere  hv  tlie  rate  of  permaiieiii  cuutrnctioa  of  kaolia  under  hitaiso 
h«U.  A  clay  w«d|^,  fitting;  the  ujijier  purt  of  n  tapering  groove,  will, 
aftnr  exposure  to  furnace  btat,  Blip  liirlhvr  iuto  tho  groove :  auppcuiug 
/  llie  rate  of  contrai-liun  uniri>rm,  lhii>  diflancu  will  W  n  nicnfiirp  of  the 
iMnl,  al^rr  (ulubiuhiiig  iU  csnc-t  relation  to  the  C00°  point  of  Fobreo- 
hnTiL  But  the  coiitniction  of  any  two  {Heece  ie  not  the  same,  unleM 
thi'ir  oolnjHMiiion  is  iiliMilical ;  nW,  the  rclalton  to  the  mi^rmrial  aculfl 
is  not  easy  lo  ilvk-rinine.  Wedf^'ewond'u  lexo  was  1076'  Fuhrenheil, 
and  he  wtimatnl  one  decree  of  his  pyrometer  equal  to  130°:  on  which 
baib*  of  (-■nli-tiluuiiii  (bf  hi)()i(st  hi-jit  of  the  poroclaiD  fbmaoc  <1.30°  to 
IW  W«.lgi»<KKl)  ».>uld  M.i.g«  from  I9.0tW*  to  22,000'  FahrtubetL 
Others  eslinuio  his  degree  at  62.5°  Fahrenheit,  reducing  the  registra- 
tion from  y.&00"  to  11,000'  Fahrenheit.  TakinR  the  fusion-point  of  gold 
nl  'LOtM",  and  of  pure  iron  at  3,000°,  wo  ihuA  baveeone  idea  of  tho 
iDftuihility  of  platinum  and  tbe  extreme  heat  of  cerainiv  furnaeca. 
But  it  ia  evident  that  the  correct  regulation  of  this  heat  inu»t  be  iliu 
KmuIi  of  exjuTieiirti  ratlter  thnii  of  written  direction;  also,  llml  the 
fiiniiKt;  priirtiic  of  diffcrrnt  pvmonD  CJtnnot  W  accurntely  compared. 

Tho  mutHi:  protect*  againift  llie  gaata  of  the  lire.  Charcoal,  coke,  or 
anllinicite  are  used  as  fuels,  nccordioff  to  the  location  of  tbe  operator: 
ibe  last  is  preferable  wlien  it  can  be  preourcd,  because  it  givet  tlio 
steadiest  hcM ;  cbnrcoal  requires  practice  to  maintuiu  a  uniform  heat; 
coke  b  UMd  in  all  ibehitutDiaous  coal  regions.  With  elilier  of  thiaw,  aflcr 
nifficiniil  ex|HTience,  a  furnace  may  be  kept  nijoihirly  at  the  re<iulrcd 
bMt  for  a  length  of  time  Miffielont  to  fim  Ibe  porcelain  blocks.  They 
muiit  be  thoroughly  dried  on  tlie  ^irnace-«helf  before  going  into  the 
nufflo :  Uic  mouth  of  tho  muffle  should  be  well  luted,  and  tho  stopper 
withdrawn  only  to  esainine  Uie  work.  Tbe  mure  slowly  blocks  ar« 
cixded,  the  more  |>erfeclly  are  they  atinealed,  and  hence  Icm  liable  to 
crack  tnim  sudden  changes  of  temjwrmture,  as  in  soldering. 

Noi  to  interrtipi  the  onler  of  upemtions,  we  have  deferred  tbe  d» 
frription  of  a  very  ingr-niou*  method  of  carving  dcvi»«l  by  Dr.  Wnu. 
Calvert.  Instead  of  the  wax  rim  before  mentioned,  Dr.  Calvert  pm- 
Tideil  an  assortment  of  teeth  haviuj;  all  tlie  varietim  of  form  and  siae 
required  in  praetice,  hut  one-fifth  larger  ihnn  the  given  caseb  These 
are  arrangei)  in  a  wax  fnim.  and  the  plaMer  nmuld  Iboi  taken.  Thua. 
ia  Fig.  376,  teeth  of  the  fin*!  sixe,  wt  in  wax,  will  give,  when  dimio- 
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iflhcfl  b}-  Uie  funiaco,  uetb  of  tlie  second  tin; :  to  id  Fig.  332,  ««ch  Qf 
tho  two  lower  siice  iq  vmx  will  ftive,  Ui  the  liii)Bh«il  Uluck,  tho  »i« 
obavc  it.  Dr.  C-olvert's  inltliid  has  ihre«  r«coiniu«D<Uuoiu:  I.  Lil» 
ooDtinnou«-giun  work,  tt  lituita  tho  MOMiitjr  of  ntbeUc  ftkill  (wbidi 


Fi».  m. 


OQQ^ 


go  few  poasew  in  Iiifjb  degree)  to  the  *hupinf;  of  the  )^m,  th«  judirion 
selection  of  tet-ih,  aiid  their  proper  armngement;  leaving  the  deiaili 
of  f(>na  to  thugetiius  of  the  maiiufacturer'Bartiat.  2.  It  permits  tlie 
applicHtion  of  ennmeltt,  or  rather  the  addition  of  budy  to  oDOioeU,  witli- 
out  tho  nec«Hit]r  of  vruciug,  which  »uine  rei^ard  ae  injurious  to  the 
tooth.  3.  By  Bolocling  a  mricty  of  Htylox  of  nimlel  torih.  «nd  by 
varyiiif;  the  relative  adjustment  of  ihcin  in  iha  wax,  tbnt  tvudvocj  la 
tiuifi)rmity  of  fityJe  ia  cbvioled,  which  chanu-tcriMW  ■Imwi  otm?  blwk- 
airver**  work, 

Dr.  Calvert'd  proeesa  diffsra  mainly  fVoai  lb«  fore^iiig  io  Ibe  follow- 
ing details  :  Fur  a  four-block  ]>i<wv  the  tivth  nrn  51:^1  iii  wax  ehftped  in 
exact  iinitalioD  of  the  natural  gum,  omidiiig  the  m-cowI  hi^usfnd,  in 
place  of  whiuh  a  half  tootb^woe  h  led  bctwevn  firrt  bii-tuiiid  and 
molar,  th<-  wax  ^uni  bciug  carried  arouud  »>iitiniiou>'ly.  Tlic  pla«ur 
mould  of  the  eight  front  tcctb  id  ibeu  tykeji,  a  thiu»optuni  of  foil  htiag 
placed  o]>posite  tho  mesial  line,  bo  that  it  mar  be  easily  broken  then 
in  the  act  of  removal,  the  plaster  coming  ulightly  ov«r  the  iiiside.  to 
as  to  give  with  certainty  the  ahajte  of  the  cutting  vdgei.  U|>un  retnor- 
iug  the  front  mould,  and  before  making  tho  lateral  mouhb,  whrrv  a* 
yet  the  wax  holds  only  two  molar*,  it  is  nomHary  tn  di-lach  the  bicu^  ^ 
pid  of  the  front  block  and  j>ut  it  adjacent  to  th« molar:  this  givn  ihaH 
arrh  ita  full  fomfiliTui-nt  of  bicuspids.  Tliia  must  be  done  very  iwTitly,  ^ 
BO  as  not  to  disturb  the  cdntinuity  of  the  wax  gum;  ottiM-wi*-.  ihu 
eH^ct  of  lilt!  porpolain  blocks  at  thrir  jniiibt  will  bo  injured.  Dr.  Ckl- 
vert  prefrrs  using  cu!<|iidii  for  inscrlinri  in  thi;  wax  inM^iul  of  hiruopjdlk 
•incp  thoir  external  expression  is  similar  awl  ihfir  form  more  conron* 
lent,  especially  in  the  change  just  described.  By  ^milaritr  of  team  ] 
wo  do  not  mean  that,  in  any  mouth,  the  canioM  and  hicu^iipiiU  are' 
alike  externally:  but,  out  of  a  colleciioo  of  oanines,  after  t-hixuiu^ 
the  cu»pids  themselves,  others  may  be  seleoted,  hartnuuiting  with  tb<iB 
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H  fint  aod  t»  Kcond  bicuaiMtla.  Bosides  ovcrUppiog  iho  blocks  at  Uie 
biciupids  to  <wm]H-ni>ikt>;  iilirinkiigo,  h  ulight  cxteiuioa  of  catch  block 
b«yuui)  tlu;  litnt  tiwlh  »hi>iil<l  bi:  autiio,  lu  allow  for  accurate  griadiug. 
If  holes  ara  iiwdo  Ln  (be  brue,  iiutcnd  of  pUtian  pins  iii  tliv  Inck,  it 
will  be  best  to  ninke  a  conlinuouH  front  block  of  six  t«M)(l).  in  wliich 
ca.«n  the  katf  looili-spaoe  above  luuoed  cotuee  behind  tlie  ckis]Hd. 

Siaon  Uie  carved  wux  aud  tlio  oofitaiucd  tcviJi  mtiko  ntrviii];  of  tbe 
porc<-luin  poaM  uiiiicc«marir,  liio  plaster  ntouldit  arc  vaniutlitsl,  oiled, 
niid  irt-nted  aa  are  tli«  brasH  moulds  in  n-holnalc  manuforturti.  Th« 
litiir  pa#le  of  poiDt-«Damel  is  placed,  willi  a  dolicalo  epniula,  iitlo  vm-h 
tixitli-niatrtx,  tiiickat  al  the  pdiul,  and  disapiteariog  at  tbe  Deck.  Tbe 
ih-Miamvl  pMt«  is  tliitn  nppli<.'d,  wiili  tliJcknus  reversed :  gum- 
eiiniiiil  mi};hl  hIm  Iii;  addi-d  in  lliv  H»tnc  way.  but  it  li  utnially  njiplii'd 
oiiorwurd  Hitli  tlio  bruab,  aa  tbia  permits  ddivacy  and  unifi>rmil)'«f 
cnatinj;  or  euiHer  nwdiBoalion  of  its  chickneM.  A.  layer  of  aoft  body- 
pane  in  now  laid  over  l)i«  etiainel*.  tli«  luouM  is  placed  ou  lti«  articu- 
lator, nnd  titu  tbickiHW  of  tbij  block  U  tmilt  out  aiid  Hliaiiod  in  (he 
usual  way,  comprastting  it  firmly,  auJ  removing  MirpluK  moisture  with 

^Iribuloua  papCT  or  th«  blow-pipe  flame.  Tbe  bl<*i-k  is  next  carefully 
emored,  and,  whilst  restiDg  in  ita  matrix,  tho  platina  pina  are  inserted 
or  holot  drillc<l  in  l)i«  base,  or  dovetaila  cut,  as  way  be  preferred,  and 
ihe  whole  innftr  ^tirfacu  examined  and  trimmed.  If  the  JUiiidaor  (he 
lilock  is  to  he  Rnii'hcl  in  gum,  ihc  enamel  tiltoiild  now  W  applied;  then 
f^miirc  thf  blnrk  fn>m  thi^  miurix  luii!  npjily  thtt  outiiidc  giim-^uiamet, 
and  trim  bctwcni  the  teeth,  where  the  thin  edges  of  the  planter  matrix 
are  apt  to  bo  defective:  the  block  is  then  nwly  to  bo  dried  and  placed 
in  the  Ibrnaee,  where  it  is  fired  at  n  nin^le  heat  nilhnut  prerii>us  bie- 

^ouiting.    Tbe  side  blocks  are  niado  in  pivci^cly  (tie  same  mauai.T. 

POBCELAUt   PLATES. 

In  a<ldilion  to  what  hm  alremly  Im-i-ji  Mtd  upon  this  subject,  it  is 
only  necCMary  here  Ut  consider  nonie  of  the  proccdiug  properties  and 
manipulations  of  (he  porcelain  malerinl,  in  its  use  as  a  pUto.  Neither 
in  itself,  nor  by  known  conihinntiou  with  any  sub^laiiccs,  can  a  thin 
porrelain  pinle  be  otherwise  than  frnil.  The  fusible  |>orcelntn  of  the 
" 0011  tin uiiiu-fpim  work"  ia  supported  by  the  platina  plate  and  thttcon- 
tiiniouHly  KiiM(T«-d  platina  backings.  Such  porcelain,  with  on  I  metallic 
support,  wituld  bo  verj-  frail.  In  endeavoring  to  give  utrength,  by  de- 
OTMsing  tlie  dux  and  increasing  the  refractory  tngredienUt,  wo  ar«  at 
onre  met  hy  (l»e  difficulty  of  olirinkage.  Thun  we  encminter  two  honn 
of  a  dilemma, — a  very  ftuihie  jKtrcetain  with  lev  contraction,  but  great 
i;  a  nore  roftnotory  porcohun  with  grvatcr  strength,  hut  thu 
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usual  one-fiHb  ooutracUoii,  which  nvccMnriJy  destroys  tbo  fit  uf  the 
[tittle,  if  made  over  (tie  iiiicbw^ud  ntodel. 

Dr.  AlWn  fraukly  ackiiowlDdgos  the  weakneM  of  faia  venr  b«audftil 
porcelaiu  hj  giving  it  a  mcullic  support.  The  deottel  knows  juM 
what  h«  i»  uning  here  (tee  the  fourteenth  chapter),  and  cau  exereiiw 
hia  judgment  ujiuii  tlio  «iiitul>ilit}'  of  th«  work  to  any  cuav  in  hunt 
The  few  <ti>iili--'U  wlio  moke  porcelain  plat«  are  more  reaerwd  in  roni- 
rauuioatiug  ilicir  kuowledge.  Such  uaprofeari<Htal  naenm  i»  damaging 
Ki  dentistry  mh  a  weaeuce:  it  would  iBJuno  it  also  as  au  art,  if  (.■ntirr  pon 
(wlnin  dc-nlurf«  had  a  ttrengtJi  equal  to  their  lM«utv.  I(  is  clainiw]  by 
some  milkers  of  thtte  platce,  that  their  formula*  give  a  p«n-elain  which 
IB  very  etroug,  yet  has  a  vejy  alight  nhrinkage.  But  until  xuch  form* 
ulaa  are  made  known  (o  tbu  profomon,  and  an  opporluDity  given  to 
tort  them,  the  general  prejudice  against  the  porvelaiu  banc  munt  coa- 
tiouo  to  be  iroll  founded.  To  those  deairouit  of  ex|>CTimeniing  iu  thit 
direction,  ire  might  dtijfgeeil  (he  tike  uf  niliraie  of  miign<«ia  and  Uric 
(a«b«tt<)t()  And  coitniely  pulvcriu'd  porcchiin  fragineai»,  n»  perhaps  iet- 
M-ning  the  shnokngc  »f  the  mafs. 

By  some  the  ordinary  dentnl  porcelain  paste  ia  used,  making  prott- 
nun  for  xbrinkage  by  enlar}!;eraeiit  of  tlie  mudel.  One  m<!ih<id  of  va- 
largemcnt  in  a:t  fuUuws:  With  a  fino  >aw  divide  the  pliulcr  model  by 
a  cut  through  tlie  malluii  line  and  another  on  eaehstdc;  separate  th«e 
four  sections  ono^ighth  incJi  and  fill  the  joinb  with  plaster,  first  satu- 
rating them  with  water:  tlien  cut  ihr  mudi-l  lwii.-c  at  r'tght  angles  to 
the  first  linea,  aud  fill  with  plaster  as  Iveforc.  If  the  haek  uf  model  ii 
perfectly  level,  aud  the  work  is  very  carefully  done,  we  blinll  have  a 
tolerably  accurate  enlargemeut  of  about  ouo-liflh.  Make  a  phuter 
matrix  OTer  thia  in  the  manner  deecribed  under  Dr.  Bean'o  etwt  alu- 
minum process,  and  into  this  [Kitir  a  furnace-model,  composed  of  throe  or 
four  parts  oabestod  or  aaud  to  one  of  pUaur.  Uu  thi»,  mould  and 
carve  and  Iwko  the  j>lati'  and  teeth  ;  elw  IrannlVr  the  plaU-  to  u  pile 
of  cnarse  silcx,  so  arranged  us  to  give  it  as  much  support  a*  powble 
during  the  firing. 

Teeth  niid  jilate  am  tHimelintca  carved  out  of  the  same  maas  on  the 
enlarged  moilel ;  or  block*  may  be  made  as  already  deecribed,  then 
transfcrrml  and  united  to' a  porcelain  plate  on  this  moAd.  Sonieiimei 
the  teeth  from  the  depots  arw  arranged  in  the  jioroelain  paste,  aiid  gum- 
enamel  applied  around  the  ti^th  and  over  the  plate.  L'niike  couttnii- 
otisi-gtim  work,  the  teeth  arc  not  ailai-hiil  to  aiiy  unyieldinc  plate; 
beuce  they  are  liable  to  change  p<u!liou  by  the  coutraetion  of  the  plate 
during  firing. 

We  cannot  more  appropriately  close  thia  chapter  oo  denial  porce- 
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lain  tbaa  by  quoting  $«ni6  re(aark§  of  tlie  gnal  Kuglloli  ceramic  nuui- 
nfiicturer,  Ju^uh  Wedg«iTooil,  a|>)ili(.-able  to  tli«  art  nbich  he  did  m 
mucli  (o  •>lr\-s(e.  I1iey  have  a  nt^jniflouiico  bcroii<l  rrrnmlc  iirl;  and 
eoDTvy,  III  tbu  IcttNui  of  lh«  jMut,  a  wnrning  to  dioM-whomay.porbnps 
ilKCorwi-ioci'ly.  ho  di.ihdnoring  ihn  proii.'mion  of  their  choice. 

"All  work;*  of  uwU<  inwi  Ix-iir  a  price  in  proportion  to  iho  ekilt, 
tuto,  time,  ncpeiiM,  luii)  mk  ftttcnding  tli«ir  inventiou  anil  maoufac- 
tUK.  ThiMC  tliio^  cutli-il  dmr  are,  whoD  juatly  a^lioinkil,  the-  cheap- 
est: tlioy  are  allcuded  with  much  lees  profit  to  thu  arti.it  tlum  thoM 
which  ti\'cn.'lMidy  calls  cheap.  Beaiitiru)  farms  aod  compMitiuiu  are 
not  itia'U  hr  <!hancc,  nor  can  Uiey  ever,  in  any  material,  be  luado  at 
wall  <>xpiMu«.  A  comjMitiliou  for  chmpiicsi*,  ami  not  for  cscvIIcdm 
of  workiiiiinihip,  in  thi>  rnoKt  frciiurnt  aiid  cvrluin  cauw  of  ibo  npid 
decay  tto<l  eutire  dcuructioit  of  arts  and  roaQubcturca." 


CHAPTER    XVn. 


PBFBCTS  or  TUK  PAI^TINE  OBOANS. 


ONE  of  the  ra<Mt  (ti»1re»ing  defomaitiw  to  which  the  human  frame 
Uliuhlr,  h  fuuiHl  in  that  <Iefc>ctive  conditiou  of  the  paluttiie  orf^uus 
which  U  kitiiwii  to  Hirjceuiu  by  the  name  of  Cloft  Palate.  The  iiufor- 
lunate  tHtliimr  U  com{>clIi-d,  in  a  great  m«n«ure,  to  be  an  alien  among 
),<|iiii  fi-lli'w<r''aturi'.H ;  an  object  of  coinpawiion  to  Uie  coiiBiderab-,  he  is 
'  'Sftcii  maib:  iminfiilly  eonsrioua  iif  notice  by  the  heartiest  crowd  ;  ami 
wen  he  ),'if^c<l  wilb  the  power  and  t.-Wiuciicc  ufu  Di-riHulhciiex,  or  with 
llie  pirrul"iisni«i  of  a  Cic"ti.  hi-  C"iild  tnnkc  little  mi. re  uw  iif  his  en- 
downi«fibj  tlian  a  mute.  Poriurinlcly.  thin  pninftil  dcfif<a  'i»  no  longer 
Ui  be  reckoned  as  on«  of  the  Opfirobia  itediettrvm;  for  both  aurffical 
and  ntwhanical  means  are  now  at  band  by  which  the  imperfecUou  may 
at  |i-nf>t  tw  remedied,  and  otU^a  cured. 

r>eri"cts  of  the  pulntiiic  organs  may  be  diTidod  into  two  classeF,  viz. : 
Acci>t<-iilul  and  0>ii(;enilal.  Tlie  lirat  includes  all  lotM  of  sulistaiice  in 
I'ithcr  liuni  or  soft  pabieo,  whclb«r  oci-oiiioned  by  diwnse  or  othcrwiso. 
icli  defects  ore  not  unifonn  in  Iiictility,  nor  in  extent;  ronsi.iUnjt 
i>lDeitinM  iif  jiimplc  pi'rfnrjilionfi.  and  at  othcm  invnlviuf;  the  itoiruc- 
thm  of  iho  velum,  a  considerable  portion  of  the  nt  paluti,  the  romer 
■ad  Iur1>inale<l  bonw,  tttid  thf  hi**  of  a  pr«-aHT  or  ]v»*  numlH-r  of  lh(< 
teeth.  The  eecond  cloBS  iDclui}<^9  all  mNlf"rmnlion«.  fr<>m  the  tiniplv  lii- 
furcalion  of  the  urula  to  an  opening  through  the  velum,  palatine  aifl 


746 


DEFECTS   OF   THE    PALATtVK   OBOAKS. 


maxillary  bou»,  and  a  fissure  of  tlie  upper  lip ;  ibiu  uuiting  tlie  i 
pungos  niUi  tbe  oral  t-avily  itimughuut  tltuir  eiitire  extent. 

These  malfurmatiuiis  are  *|uito  uiuiUr  in  cliurncccr,  but  Dot  uaifiwn 
In  cxtenL  Tbey  tnaj-  bo  sai*l  to  begio  with  Ui«  uvula,  and  io  the  uvsla 
and  vflum  a1irey»  orcu}iy  the  tntfdian  tine;  but  b»  the  defect  prognwem 
anteriorly,  it  luay  deflect  Io  oue  ude  or  tli«  other  of  the  vomer  and,  &)• 
iowii;f(  Ibe  nasal  i>a.-ea)te,  divido  iIk-  )ip,  leaving  tlw  wmer  arliuulaled 
with  lh«  jialatinc  bom;  uiNin  out-  nidu ;  while  in  other  cnaw,  the  deform- 
ily  w.-enia  Io  follnn  tliu  nicdiuii  liiie,  niid  ihua  involves  both  uaaal  pay- 
Huge*,  liTTiiiualiiti;  in  ii  iloiibli;  fuaun!  of  the  lip. 

Congciiiiai  d>-lVcl«  of  the:  piiliitc  uni  iiMiully  aocompauied  by  mure  or 
I<M<  deformity  of  lho»id*»uftbi)  alveolar  Hrc-li,niid  of  tliQ  tncth.  ^m«- 
tim<M  the  ^idt'^f  of  tbo  nivrolur  ridge  ant  forced  tw>  Ear  apart,  and  at 
ulticr  limvii  tlicy  nro  too  near  each  other;  while  the  teeth  arc  tiither 
too  large  or  too  nnall,  and  are  geoerally  of  a  soft,  texture,  with  imper- 
fectly developed  roots. 

Wunt  of  conptAlion,  resulting  from  defective  ibriuation  in  the  pnl- 
atin«  plates  of  the  maxillary  aud  pidnie  bone«,  id  tliti  catiM!  nf  ma- 
gi^ilal  de6d«ticies  of  the  parbt  in  (juisiion.  In  tlui  hunuui  anbfj-o  of 
about  the  third  week,  tbe  devola]>iiiciit  of  tli«  /a<«  »  clciu-ly  in  prog* 
res*.  Five  (uIhtcIui  bud  out  from  tlic  front  of  the  <rcpb;»lic  mass,  of 
which  tlie  uiiildle  onu— nbUh  i*  double — is  diroctwl  vorlically  dowu- 
irard,  and  tictir»  Uie  uppulbitiou  iadgir«  liikereie;  because  the  inter- 
ntiixillnry  bom-n,  dcwtimil  l»  hold  the  superior  inoiKir  tevlii  excluxirely, 
nro  devcloiittl  in  JL  On  fitlier  side  is  the  tubercle,  ur  nidiiwnt  of  an 
upjKr  muxtllnry  lionc,  which  is  separated  from  iu  fellow  by  a  wirle 
interval,  and  from  ilm  neighboring  incuive  pn>cc«>  by  a  fiwure:.  Tbe 
fourth  and  fifth  lulierclc*.  alw  soparalcii  in  fnmt.  form,  by  llieir  sab- 
Mqueiit  uniou  in  the  median  line,  tlio  inferior  Tnaxiliary  bone.  At  ibe 
Bame  perioi],  the  palate  bt^iun  to  be  formed  by  the  appmai-b  toward 
tbe  median  line  uf  tnu  borixuiiu)  plates,  or  proceeds,  iipritiging  from 
the  maxillary  pr<ii,-eN<  on  either  side. 
If  now  dvvclopmcut  proceed  regularly  and  normally,  the  palate 
proceAte*  of  thv  superior  maxilla  mwl  in  the 
mi-diiin  line,  an<l  unilc  with  the  blendMl 
inlcrmaxillury  tubercles;  while  tbe  vomer 
grows  downward  to  meet  tbe  |Mlat4<  piwcowc* 
in  tluiir  line  of  union.  The  upper  jaw,  after 
the  accomplishment  of  tliew  cluingi*.  is  com- 
plete, and  the  f<imiaUnn  of  tlw  lip  and  pri< 
mary  dental  groove  follows  in  due  course. 
But  ii  somelimee  kappeiw  iliai  the  •uperior 
maxillary  and  interomxillaiy  pfoceawi fail  to 
unite  with  each  other;  whence  we  Itaro  tlia 
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Rialformaiifta  known  as  harelip,  or  the  palate  |)lalo8  are  orreeted  In 
their  i^runiili,  and  j>ermaueiit  fixture  of  tKejiataU  in  llie  roHuli.  Cdiuk^ 
(lUi'iiU^*,  lilt  d»urv  vf  niiifjle  harelip  is  Beter  exuvtiy  iti  tliu  nifdwu 
liui-,  hut  un  tlie  edge  uf  Ihu  interuaxillary  bone ;  wltcn».  in  double 
barvlip,  a  Hssure  exiHtti  uu  eudi  ude  uf  tbis  bonu.  In  which  the  four 
lucteiir  U'rlli  urv  pliuibsl. 

Fiwuro  of  thi!  hunlialatv  u  uHuiilly  a)iltl«  lateral,  anil  not  me<liaii, 
as  it  r(;»iilt«  front  a  dc&ciciK-y  of  ouc  or  mher  of  the  palate  plntvii  uf  tite 
tipiier  luaxillary  bouc;  aod  it  i»  IrvtiuCDtly  aasociatnl  wilb  harelip 
aii<l  tlK^iire  of  the  upiwr  jiiir. 

The  tutwix'lee,  or  funiiative  procMMti  of  tlie  lower  jaw,  advanee  aiul 
meet  in  the  niediao  liae,  vrhtle  thi-  up|M.-r  maxillarjr  pToccnea  arc  Mill 
Mparate.  lu  luaii  Ibi-v  an-  <i»u<ili(lnle(l  imo  a  sin>;le  piece:  but  ihey 
TCinain  (leriuaiitintljr  iJiviili-d  iu  uiaii)'  of  ihe  luwvr  aiiimaU  by  u  luediau 
Ruture. 

The  prSnetpal  eOVcto  malting  from  an  ubMnice  of  a  portion  of  the 
palatiiir  orgaii.-'  arc,  an  impturmcnt  of  tbu  fuiii-tinii.t  of  muhlii-atiun, 
(k-glaiittun,  and  Kpv«ch.  Diiftitiet  nltejance  h  Nonietiiiien  whiilly  de- 
Mroye<l,and  mattication  and  drghilitinre  arc  oftcji  m  much  emburriuitcd 
aa  to  be  performed  only  «ith  great  ditticully. 

Thne  rilecl8  arc  aliraya  ■■)  prii  port  ion  ti>  the  extent  of  the  separation 
ord^Bmiicy  of  tin-  ]>an^  The  ainiplo  aciof  triluraiin];  the  fuod  may 
not  be  materially  impaired  by  the  aWiiee  »f  a  portion  —  however  ex- 
Itmive — of  the  pnlaliDO  orfraim,  unlew  the  natural  relation?  of  the 
tttlh  of  (he  upper  and  lower  jaws  are  changed ;  still,  ilie  pruM-**  in 
mcrp  or  lew  Interfered  with,  a»  »iih«tanc«>  taken  into  the  mouth  cannot 
Im  to  readily  maiin^t  na  wht-n  i1m>  pari*  are  in  their  naiund  state. 
They  are  liahle  to  esmjw  from  the  control  of  the  tongue,  and  pajie  into 
tlie  eavtiy  of  the  nooe. 

In  ra«»  of  eongciittal  defeota  of  the  palate  and  velum,  it  ia  difficult 
(o  «>tiei-iv<-  how  iiifitnt*  manage  to  obtain  from  the  brraitt  of  tin-  mother 
or  nurse  the  food  necewary  for  their  t>ubi>i8tencP :  yet.  cwn  when  the 
anterior  part  of  the  alveolar  hortler  and  a  part  of  (ho  iipiwr  lip  are 
wantinR.  Ihe  ituei^tloafl  of  natural  inrtinct  enable  them,  by  a  pceiiliar 
manaiti'ment  of  tonniie  and  tips,  to  do  it.  Tlie  i'X[wdieni  rc8orte«i  to 
for  efllfiing  thw  prof«s  ia  curious.  Tlie  nipple,  instead  of  h^ng 
»tiwd  heiwecn  ihe  tonp«!.  uppeflip.  and  gum,  ia  taken  between  it« 
lower  mirfnce  and  ihf  nniler  lip  and  K*im  :  and  in  this  way  it  manages 
lo  rximrl  thw  nimrUhment  nwcMary  for  snbsislenee  and  gmwih.  The 
longae  h  thua  mode  to  clow  the  opening  in  the  palate,  and  perform 
the  oBlei-  of  an  obturator.  By  eontrartinj;  the  Up  and  deprewing  the 
lODgTU!,  the  mitk  in  drawn  tttym  the  liroa.nt  of  the  mother  or  nurse.  At 
tkb  voting  and  tender  age,  the  chihl  m  not  conscioui  of  the  imperfec- 
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tion  of  its  palate ;  and  it  is  not  until  the  period  i 
begin  to  make  ita  wanta  known  by  words,  that  i 
of  the  function  of  speech,  and  begins  to  realize 
which  it  is  afflicted. 

As  the  child  arrives  at  this  period,  the  mech&i 
fected,  aod  is  ultimately  applied  to  the  mastica 
The  food,  when  chewed,  is  conveyed  between  tht 
floor  (which  serves  for  a  point  tTappui),  aod  it  is 
the  teeth.  Thus  it  is  that  the  complicated  op< 
and  deglutition  is  performed  without  the  alim 
into  the  nose ;  or,  if  this  does  sometimes  happ 
accident.  But  in  cases  of  accidental  lesion  of  the 
has  not  the  advantage  of  this  training  of  the  } 
fancy.  Those  who  are  afflicted  with  accidental  It 
may  be  their  position  and  extent,  having  acquir 
by  placing  the  aliment  upon,  and  not  under,  th< 
nourishment  without  a  part  of  it  getting  into  th 
inconvenience  is  added  a  change  in  the  natural  t 
the  two  jaws,  mastication  is  rendered  still  mon 
raaaing.  When  this  is  the  case,  the  tubercles  of 
instead  of  being  received  into  the  depressions  c 
strike  upon  their  protuberances,  and  cannot  be 
food  in  as  thorough  and  perfect  a  manner  as  is  ret 
easy  digestion.  Thus,  not  only  is  the  process  of 
impcrfeet,  hut  it  is  also  more  tedious. 

The  process  of  deglutition  itself,  so  long  as  the 
perfect,  is  not  materially  affected  by  a  simple  pe 
of  the  palate,  although  much  difficulty  may  be  e: 
iug  alimentary  and  fluid  substances  to  the  faucc 
when  this  curtain  is  cletV,  or  is  partially  or  wh 
tion  is  rendered  very  difficult;  for,  by  the  contr 
of  the  pharyiiK,  part  of  the  food  is  forced  up 
reason  of  this  will  appear  obvious,  when  we  take 
form  and  function  of  this  movable  appendage. 
relaxed,  it  forms  a  slightly  concave  curtain ;  but 
tion,  the  muscles  contract,  raise  the  velum,  and  c 
the  pharynx  into  the  posterior  naras.  By  this  i 
alimcniaiy  sub^^tanccj  and  fluids  are  prevented  f 
nose.  It  matters  not,  therefore,  whether  the  impi 
palati  l)e  the  result  of  accident  or  disease;  its  ei 
are  the  same.  In  proportion  as  the  lesion  or  d< 
this  operation  be  rendered  difficult  and  embarrasi 
where,  in  consequence  of  an  imperfection  of  the  p 
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nrallow  tto  fltii<Ie  willioiit  »  part  being  returned  by  tbe  nose.  To  obvi- 
ate tlib  inouflveoicoce,  th«  boad  u  ihroim  ifUflicieDtly  far  back  to  pre- 
cipitate them  into  the  (eeo|>bagUB.  Tliia  is  an  cxpcdieoi  to  irlucli  maay 
thus  alTectcd  have  b«eii  uumjMUed  to  reeorL 

Ituperfbctiun  or  epcecli  alafl_\6  r««ultH  from  an  opening  in  tlie  palate; 
It  pvee  ilie  voice  a  nu^l  tvmn^',  and  renders  ibe  ftinnuiiuo  of  Bomfl 
>Oun<ls  inipoasibic:.  The  low  of  the  Icelb,  to  a  Icm  exteitL,  in  [>n>- 
ditctive  of  (he  umin  cITmiU  To  comprehend  fullj-  lh«  manner  in  which 
■  U»\i>ii  of  the  palate  may  allt'ct  (he  ulteranee  of  irpeech,  it  nill  )« 
ttecwtftry  to  un<lcnitjind  the  ai^cncy  whicli  the  M!Vi-ml  jiarLi  uf  ibe 
moDib  have  in  the  furtiialioi)  at  iirticuliito  KountK  f>))i;i:ch  o»ii»i»t«  in 
theeounils  produced  bylheorgnmor  th«  glottis  modiRcd  by  thooi^m 
of  the  inoiiih.  The  mcididntii>ii  of  the  vwce,  that  is,  the  isttiit};  or 
lowering  of  its  pitch,  is  8cconipliBhe>l  by  the  vocal  eorda  of  the  glottJH ; 
but  th«  articuialioi)  of  tho  ouiisonaots  r«(|uires  the  co-operation  vf  all 
tlie  movable  and  fixed  partH  uf  the  mouth  and  pharrux,  palate, 
tongue,  li|«,  teetli,  and  palaliiie  an-li.  Hi'iice,  if  any  of  thonc  be  dcfm'live 
or  wanting,  lh«  power  of  forming  some  of  thcMi  Houod^  la  wholly  loit, 
of  oiben  very  much  im|Mirfd  ;  hnnoe,  also,  the  ability  to  King  i*  much 
(cm  interfcnrd  with  than  the  power  of  distinct  *p<;cch.  Tlie  longuo 
lusa  remarkable  power  of  atliiptiiig  it«clf  to  the  lots  of  teeth  mid  of 
tome  other  pnrts,  so  as  measurably  to  correct  tho  eiTect  on  Hpooch ;  but 
the  effect  of  the  loss  of  the  hard  or  soil  palate  upon  the  voice  oaooot 
be  remedied  in  any  such  way. 

la  both  cnsca  <^nccideDtal  and  congenital)  the  faculty  of  distinct 
artienlnte  epeoch  ia  eeriously  impaired  by  defects  of  aoy  extent.  In 
ordinary  cases  of  congenital  deformity  in  an  adult,  dej^lutition  ia  not 
naterialiy  interf«red  with.  The  patient,  having  never  known  any 
otlier  method  of  Bwallowing,  b  not  conKiiou«  of  any  difficulty.  Acci- 
^dental  lesions,  however,  coming  generally  in  adult  life,  produce,  in  thU 

apecl,  very  gmt  incoovenienee.  The  remedy  fur  lhet*e  evils  must 
tilt)  cluaing  of  the  al>ii<irraal  paaaage  by  some  means  whit-li  will 

■lore  to  the  deformed  organs  their  ninctionti.  In  perforalion*  of  the 
palate,  uolcat  of  extraorilinary  extent,  the  mt-thod  i*  very  simple. 
In  (he  Inm  of  the  »oft  piilutc  liy  dixenng  the  n^miily  is  more  ilitficnlt. 
am)  in  cxteiuive  ciun^tiiial  deformity  still  mors  complicated  uciuu 
must  be  roeortod  to.  * 


WArHYLORAraT. 


"nio  '>peratioD  which  ia  rcaorted  to  in  tlic  treaimz-nt  of  li«tiired  palata 

ijb  known  hy  tiie  vamo  of  Swphyloraphy.  a  won!  of  Grwk  dcriv.ttioii, 

paigidfying  lUturc  of  the  uvula.     It  i*  an  o|>cration  which  h.i*  I>oen 

pcrfodiy  succoaful  iu  many  iiutJiiicew,  althtxigh  there  are  uumerooa 
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eases  which  will  derive  (nr  man  benefit  from  mechanical 
Uuui  fmiu  the  surgwu'i!  nid. 

In  cuiuuderiug  the  opcrstlnii, «  brief  fketch  will  be  given  of  the 
unalomy  of  the  parts  coneentcd  iu  its  pcrformonoc ;  this  will  be  fol- 
lowed by  a  di^criptioti  of  th«  varioiui  kinds  of  clcAs;  wv  thmM  then 
detoxibe  the  means  adopted  by  difiercot  surgoons  for  thvir  relief  or  <-ure. 
To  olilnin  success  in  siaphyloraphy,  the  first  care  must  bo  (o  gain  a 
[inicticnl  acquaintance  with  itie  poaition  aud  i^tatioD  of  tlie  miiscW 
cotiiiefted  wiili  the  palate  and  faut»»;  and  ilitseaa  be  Bccaropliflb«d 
b<.'J!t  by  liiyiii^'  opiui  the  piuirynx  fn>iM  behind,  fi>r  thiu  llie  poetterior 
Burfitpp  of  tho  Mift  [iitlBt4^  in  lit  (ituri;  exp<x>cd  tii  vi<'K.  We  t>)iall  find 
that  this  structure  is  wholly  compuwd  of  muscalnr  tiwuo,  corcred  with 
•  lajrer  of  mrnHnis  mcmbmne  ooulitiiKKu  with  ihst  lining  the  hard 
palat«. 

The  muscles  with  which  we  have  chiefly  lo  do  are:  the  palato^lossi 
and  the  pHlato-pltiiryn^i,  forming  dte  anterior  and  the  ponerior  pillars 
of  the*(in  )>alHle  reflectively;  the  leratora  palati.tbe  tenures  polati, 
and  th»  lurgiM  uvulu.'. 

The  levator  paliiti  is  n  long,  rounded  miwcle  lying  obliquely  on  the 
outer  side  of  the  posterior  opening  of  the  narcs.  It  takes  its  orij^a 
from  the  pt^tious  portion  of  thn  temporal  hone  and  from  ihi-  carlilagi! 
of  tho  EiK^tnchinn  tube,  and  then  descends  oblitiucly  downward  ani) 
inward,  its  fibres  sprcndlng  out  over  the  posterior  surfiKC  of  the  soft 
palate  until  they  meet  with  those  of  the  corresponding  muscle  on  the 
opposite  tide. 

The  patato-gloRsuH  is  a  verj-  small  muscle  arising  from  the  anterior 
surfaee  of  the  soft  jualate  on  each  side  of  the  uvula,  wltence  it  paaes 
forward  and  outward  to  be  inserted  into  the  dorsum  of  the  loader 
thus  forming  the  anterior  pillar  of  the  fauces. 

The  palato-pbaryutj^^us  is  separated  trom  the  preceding  mosde  by  a 
space  in  which  the  tonsil  lies.  It  arisn,  by  two  origins.  Iron)  the  soft 
palate  and,  dteeeiidin^  outward  aud  downward,  is  inserted  into  the 
poiterior  border  of  tlie  thyroid  ejirtilage. 

The  teiisor  putati  nrL-ww  from  three  pointJi,  vit. :  first,  from  the  sca- 
phoid foMa,  at  the  base  of  the  internal  ptcrygind  plate;  nenoiidly.  fnjm 
the  cartilaginous  portion  of  the  Eustachian  tube;  and  thirdly,  front 
the  spinous  process  of  the  sphenoid  bone :  it  then  terminate  in  a  ten- 
don whiob  winds  around  the  hamular  process,  which  may  be  plainly 
discoveretl  with  the  finger  about  half  an  inch  behind  the  tuberosity  of 
thesuperiiir  mnxilla;  and  It  then  passes  horizontally  and  expao'ls  into 
B  broad  u[)(iucuru»is  on  the  anterior  surface  of  the  soft  palate. 

The  azygus  uvuhe  arises  from  the  posterior  nasal  spine  of  tbe  palate 
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^■n<l  from  Oie  sponeurDeis  of  ttie  soft  palate,  bdiI  ducrnds  to  be 
Inwrtts)  into  Iho  aviiln. 

Hnviiif;  luimud  tliv  Bttnclim«nt  of  Uism  oiuscIm,  it  will  be  well  to 
crniHlOvr  (boir  rcepMlive  ndioiis  ujkiil  tli«  palaw,  in  order  mura  clcarlj 
to  coni[>rt-li(-n<i  (heir  rclikt)»ii<i  to  lh«  M-piirntcd  portiona  nf  a  clell  |m1- 
Kte.  Ttic  Icrntorc!  palsti  slightly  minv  ihp  m>11  palnle  vrlitk  it  b  mado 
t«iiM  by  tlie  action  of  tlifi  t«u«>r  jKiIati.  Tliu  pulato-pbarfiigei  c-on- 
tract,  ami  briiif;  ibe  two  vides  of  tha  palntc,  liom  vfavuve  their  Gbrea 
ari^,  ill  rl<«e  r»ntnct,  loKelbcT. 

The  action  of  ibeae  musclw  show  what  au  important  part  tlii-y  miwt 
bear  in  regard  to  tbc  operation  of  ataph j-lompby ;  and  wliou  tbis  is 
coniHcrwi  in  detail,  it  will  be  seen  wby  but  little  suocess  was  met  with, 
nnitl  mranM  were  found  to  render  muscular  action  of  the  porta  im* 
pomiblc. 

The  dcficicncir  of  the  palatfi  varies  coiMidprahly,  from  a  mere  divi- 
ainn  of  the  uvula  to  a  gap  which  constitutes  nhopeli^iv  deformity.  When 
tbb  abniirmal  state  ia  limited  to  (be  Boft  palate,  (he  cle^  i^  alwny« 
of  a  triaiiKular  abape,  the  apex  beinR  above  and  the  base  below ;  biit 
wbnt  the  wiA  and  burd  alruolurea  are  iuvolved,  it  is  of  a  more  or  leas 
quBdril»(>;ni)  shajte. 

Wa  vbnlt  here  only  con<i<ler  thow  caae^i  wbieh  are  eongenital  in  their 
origin,  merely  alluding  m  the  dutluetion  between  tbi«  eliiM  of  deform- 
ity and  that  kind  which  may  be  said  to  be  acquired,  or  is  accidental. 
In  conf^enital  cleft,  thfl  ftseuro  is  generally  confined  to  (h^  median 
line  of  (be  palate,  be«auw  the  two  halvM  have  not  united  at  that  part 
ni  the  usual  period.  In  acquired  or  necidental  deformity,  leeioiis  are 
met  with  in  all  pArtt  of  the  palate,  to  the  rifiht  or  Iel\  uf  tJie  median 
line,  and  arc  usually  the  result  of  syphilitic  ulceration,  or  have  aome 
traumatic  origin. 

Congenital  cleftjf  may  be  tbtis  einfficd :  Firatly.  a  small,  trian^ilar- 
•Haped  fis»uro  extending  ibrotigh  the  u\'ula  and  the  poeterior  [xirtion 
of  the  velum  patati,  the  other  porlion  of  tbc  palate  being  quite  intact 
mkI  sound.  Secondly,  the  whole  of  the  Hiift  palate  i)  involved.  Thirdly, 
tfae  soft  palate  and  a  portion  of  (he  piklnte  bone  Is  deficient.  Founhly, 
the  elcft  may  l>e  amociated  with  abnormality  in  the  alveolar  process  of 
the  palate  bone,  and  even  with  harelip.  Fifthly,  opening*  occur  in 
the  bard  palate,  the  soft  palate  being  unafTectdl.  These  wparntiona 
may  be  very  narrow,  not  exewding  n  few  lines  in  width,  or  the  gap 
may  be  nurh  tliui  nioutli  and  u'Mtril  3W<em  but  one. 

The  (tfMire  pofteriorly  i*  o/ieajir  on  the  mtdian  Hne:  anteriorly,  it 
g«iera1ly  di'rti>etfl  to  one  nide  or  the  other  of  the  nn»al  ."eplum,  paaring 
alto  to  one  »ide  of  the  inter-mas  ilia  ry  bone.  In  some  rare  ot*»  both 
naaal  pamogos  are  involved,  and  »  double  harelip  it  the  coD»oqucDC«L 
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The  effects  of  this  condition,  already  stated, 
summed  up.  During  infancy  the  functions  of  sue 
with  difficulty  perfurmed,  and  at  a  later  age  ma 
tion  are  much  impeded.  There  is  also  imperfec 
cles  of  the  palate,  both  fluids  and  soliib  are  I 
windpipe,  and  not  unfrequeutly  there  is  regurgit 
The  speech  is  guttural  and  nasal, ufien  so  iudistin 
entirely  unintelligible,  and  the  patient  is  only  tf 
any  cliance  which  may  be  held  out,  aa  being  like 
ioration  of  his  condition. 

Various  methods  have  been  suggested  for  the 
gome  have  proposed  to  close  the  cleft  in  early 
pressure  on  the  yielding  bones:  others  maintain 
tutes  are  best  adapted  to  relieve  the  patient's  si 
as  strenuously  proclaim  the  knife  to  be  the  only  i 
may  be  attained. 

The  first  surgeon  who  directed  serious  attentic 
M.  Roux,  a  notable  French  surgeon,  who  perfc 
American  physician  in  the  year  1825.  Velpea 
Colombe,  another  Frenchman,  performed  the  of 
in  181S,  being  probably  actuated  to  attempt  it« 
ing  the  successful  efforts  of  a  French  dentist 
clefl  palate  by  surgical  procedure,  aa  early  as 
fifty  yoarii  aflcr  this  date  the  operation  seems  ti 
or  to  have  fallen  into  disuse,  until  it  was  revived  I 
aftd  almost  simultaneoualy  by  Dr.  John  C.  W 
of  whom  seems  to  have  performed  the  operatioi 
what  wflp  done  by  the  other. 

In  18"27,  Dr.  Ptevens,  of  New  York,  operatei 
succeeding  year,  Dr.  Mettauer,  of  Virginia,  folio 
hiaconfrorcs  in  the  profession,  and  embodied  his 
oraphy  in  a  very  interesting  article  which  api^en 
ation  al-o  attracted  attention  in  England,  wh 
performed  for  the  first  time  by  Mr.  Alcock,  in 
has  become  one  of  the  moat  frequent  operat 
throu^'h  the  auggcstions  and  improvements  mi 
Dieffenhach,  by  Fcrgusson,  Pollock,  and  Masc 
further  to  enhance  the  benefits  which  it  is  thi 
geon's  art  to  extend  to  all  mankind. 

The  operations  of  M.  Roux  and  Dr.  Warre; 
character,  and  we  think  that  equal  credit  mut 
Frenchman  and  to  the  American  for  the  revi 
whilst  English  surgery  deserves  do  little  credit 
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m-  We  b&r«  ftl1ud«d  to  the  uf«  of  the 

muNclos  coropoding  the  vvloin  of  titt 
pnlnt«  Kiiil  tli«>tr  important  aotioa  on 
it,  and  to  FvrgtiHOu  muHt  Im  anfi^eil 
tlie  credit  of  being  the  fir^  to  rraliio 
practically  the  fact  tiiat  muscnUr 
Action  vas  Ifae  must  frequent  cauM 
of  fnilurf!  of  the  njieraiiau ;  uid  ha 
proved  the  truth  of  hui  muijcctiire  hjr 
his  method  of  reniovinir  the  difficulty; 
iiamely,  the  division  of  lh«  niuwlnof 
the  poilate.  thoa  entirely  paralyiitig 
Uieir  action. 

Prior  to  thin  diitcorery,  Bir  Wm. 
FcrgusMii  had  adopted  aii  operation 
eiimi^wliat  timilar  to  Wiirrpp'*  and 
fbniKlcil  on  that  of  Roux,  vhich  was  prrformed  tu  fnllowa:  Th<t 
patient  viim  pliiccd  in  %  chnir  with  a  back  slightly  ntorc  inclined 
than  usual;  his  hutd  being  then  well  fiipported,  luid  his  munth 
ke^t  open  by  menus  of  a  gag,  tb*  edges  of  tho  fissured  palate 
were  pared  from  above  downward  with  a  curved  bistoury.  Next 
B  curved  needle,  wiih  a  movable  eye,  anued  with  a  etroug  aiikea 
ligature,  was  pquH«d  through  the  palate,  at  the  upper  angle  of  the 
wound,  at  a  dislauce  of  about  a  line  from  the  fi^Mure.  Tlie  other 
odgt!  tviu  trunafixed  in  a  ftiiullar  maniMir.  Two  other  ligaiurcA  were 
then  tujiorUtd  in  llti!  Hanio  way,  llu^  tl'ird  anil  lut  being  as  eluac  wi  pa»> 
eible  tu  thfi  extromity  of  tlitt  wound.  Tfan  thrcudM  were  then  Kiicd 
with  the  fingunt  and  tied,  being  very  carefid  to  avoid  prcwttrc  of  Ibe 
knot  upon  the  middle  of  tho  wound.  This  earlier  operation  of  Mr. 
Ferguaeon,  which  was  the  typo  of  many  othera  that  have  beeo  propoeed, 
and  which  is  eubetantiuUy  the  »amc  as  thut  illiwtrntoi  by  the  fi||;aiea 
before  referred  to,  has  been  described  in  order  that  the  improvement  in 
the  modem  operation  may  be  the  more  fully  appreciated,  when  it  b 
•ubMetiuently  described  at  length. 

Pre/taratiim  of  the  Palignt. — Mr,  Hamilton  Cartwright,  of  the  Royal 
College  of  Burgeons,  London,  mak<?i  lh<!  following  Hugg^Mtcmii  fur  ihe 
prcparntiim  of  tho  paticnL  Btffore  uiidertakiiig  the  operation  uf  ita* 
phylorapby,  various  pi>int.-'  have  to  Iw  ciiiwidrrwl.  Firstly,  having 
decided  that  a  stirgical  operation  will  Yk  of  more  iH'melit  to  the  patirnt 
than  mechanical  aid,  cogniuince  mu»t  bo  t.tkcn  of  his  general  lunlth ; 
for  upon  its  good  condition  much  of  success  must  uliimatcly  depend. 
Should  the  patient  be  chtorotic  or  aniemic,  the  operation  mnst  be  )M»t- 
poned  until  after  a  proper  treatment.    A  healthy  regimen  must  be 
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pnMnbvd :  frcrjiient  btil  not  fatiguing  cxerciw  in  Uie  open  air  iDuat 
be  in«istoJ  uport.ni)']  Ionics  must  bo  given,  their  character  being  deter* 
miDcd  hy  the  patient's  diatliceis.  Particular  care  oiust  b«  sbotm  ia 
cases  of  atrunia,  as  iheru  is  uo  oowlition  in  which  the  {Mrts  are  more 
unlikely  IM  bual  fav'irahljr  than  in  thi.t.  Fur  the  relief  of  this  coudi- 
li')ii  it  majr  b<i  iieoeMnry  ti>  dcvotu  grcut  attention  for  nmnj  montbt. 
Set!  nir  will  b«  of  mueli  Mrvice,  wbilct  its  sflbets  vill  be  Mhiinced  bjr 
giriDg  a  Moras  of  iron.  Mr.  Otrtwright  rMommcnds  particularly 
two  chalfbcMv  preparations,  whivh  arc  of  th«  greatest  value  in  an»- 
mi«,  as  veil  aa  in  that  diathesis  now  under  eonsideration.  Tbey  are 
Bj'rvp  of  the  iodide  of  iron  and  the  sTiiip  of  the  Ii/popbotipbatc 

inin  and  mangaiieaei  The  latter  acta  aa  a  tonic  and  an  alt^nitivi- ; 
at  llio  Mint!  time  it  keep*  up  an  tn-*y  action  upon  tlie  ImwclK :  indeed, 
llMro  is  no  mrdictno  whi«h  he  hns  found  more  rapidly  Ruccis»ful  in 
improving  thorn  wcnk  and  iiifi-chled  states  of  Uic  »r»icra  which  are 
owing  to^rnifiila  or  to  nn  iinpnvi'rD>hi-d  condition  of  the  binod.  Noth- 
ing has  more  conduced  to  bring  siaphjlornphjr  into  disrepute  than 
a  disregard  of  the  plij-eical  condition  of  the  patient ;  good  huiltfa  is  the 
rine  fuu  Nftii  of  rapid  and  euccetMruI  union  of  the  parta. 

Having  »mte<l  the  treatment  to  th«  iudieationi  of  thecoM,  it  is  of 
utnoa  iniportanoc  that  tlie  patiimt  t)o  Hucated,  so  to  speak,  to  i\mtt 
th«  surgeon  in  the  o[Krati»ii  nhieh  he  is  about  to  undertake:  for  thu 
faucw  are  intensely 'Kennitivc,  and  wen;  the  couditioj)  of  tlie  parts  for- 
gotten, (ho  retchings  nnd  coiivulnive  moremtmls  so  i-JisIly  itiduccl  ia 
Umoi  would  probably  caiuo  a  failure  in  the  proposed  cure.  Various 
mtuil  of  IwMtning  this  Mnsihility  Itnve  been  suggested:  some  have 
reoonmended  rough  fingering  of  the  |Mrts  daily;  and  Dr.  G»rr«tson 
proposes  to  occasionally  paat  a  tenaculum  through  the  parts  to  be 
operated  upon,  a  treatment  which  we  rather  think  would  make  the 
patient  mote  fearful  than  ever  of  ihti  opcmtion.  As  good  a  metliod 
as  any  proposed  is  to  enjoin  the  fritndtt  of  the  pntiint.  or  the  jiatl&ut 
himself,  if  old  enough,  to  irritate  the  liiuces  with  the  feather  of  a  ijuill ; 
in  a  few  weeiu  it  will  be  found  that  the  parts  will  become  tolerant  of 
aliuoot  any  irritation.  The  same  reeiills  may  be  obtaioed  by  wearing 
an  obturator  extending  far  back  over  tlie  paJate;  the  irritation  at  Hrrt 
produced  by  it  will  iHwn  ditaippear,  atid  aller  wearing  itcoiutuDtly  for 
a  few  weeks,  nil  the  ui>ual  syraptODis  produced  by  intccfucnoc  with  the 
faurcs  will  have  pasted  away. 

Alr.C'artwrightproposeeanothermethodof  treatment,  which  is  some- 
what nore],  but  mool  successful  in  its  rwulta.  It  has  boen  found  that 
thr  rxhibitioD  of  the  bromide  of  potassium  tends  to  deaden  the  seoKi- 
btlity  of  the  (auc«  in  a  very  remsTkuble  manner,  and  thus  it  may  be- 
ooiuo  a  moat  useful  agent  preparatory  to  the  operation.    If  exliibited 
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iu  hnir-dracbm  dosCB,  givoi  Uirtc*  dailjr  for  tvo  or  three  wtAt  prior 
to  lli«-  iH'riml  (li>ci<ki]  ui>on,  but  liille  irriuibility  of  the  partA  will  be 
fniiiii]  rvtimitiing;  uud  liy  tbe  uioe  a  few  imn^iKiry  o|wntiona  mi  the 
port*  have  been  perfonno),  ty  tlic  ni<l  ofrnch  tiarnilrwi  instrunieoau  | 
a  vanielVhau'  bnuh  or  tbe  flwtber  a(  » ■(aill,  llic  jiHiiiait  aill  be  fmnil 
ill  a  fit  ooBdiiioii  to  be  aperaied  upnu.  A  few  dm}-*  [iriur  to  tlie  time 
of  0|>erUiiig,  more  particular  nttcntioa  taurt  be  [mid  to  th«  caadiiian 
of  thti  jnttGiiU  Priiiiu-ily,  be  mitet  be  well  DourUhml,  ituumacb  ■•  h* 
will  bo  forced  to  adopt  a  diAorent  regimen  from  tb«t  to  whiHi  fae  1m 
been  accustomed  for  Moie  day^.  llu  diet  mmt  be  Dutritious  wilhoni 
beinf;  fitimiii«lui){,  aod  tbe  ffteaUmi  attotilion  mint  be  jfiwn  to  thv  n^ 
uUr  action  of  tbe  bowek.  aiid,  indeed,  iu  all  caeca  it  is  well  to  gin  a 
mild  aperient  befoni  0|H-rHtiii^. 

Tbe  iiatient  iiaviug  Ixi-ii  tliun  jireparcd,  much  of  the  fOcMn  of  tlit 
Op^nttioii  will  drpiiid  upon  hia  ability  to  nimain  tranquil  diiria|{  ilt  ] 
perfiirinanon,  and  to  give  ■«  loncb  MnatMiM  to  the  nirgroD  an  tray  lb 
in  liU  {lower.  Thus  be  may  anbt  tbe  oponUor  by  opening  hia  nontli 
widely,  by  not  resisting  the  introduction  of  iuEtrtirn^ntfl,  and,  fah» 
queatjy,  by  keeping  tlie  newly  ■connected  parbi  aa  quiet  as  poMible  bj 
reetraining  tbe  inavemenU  necesaurily  iuduc«d  by  de;;hititioa  or  bv 
attempts  at  articulation.  It  will  thus  be  ee«u  why  tbe  opertiiion  for 
cleft  palate  must  be  delayed  until  tbe  patient  is  old  enough  to  exerew 
oonlrol  over  bis  movenicul«.  The  beat  |>eriod  is  (torn  nine  to  ten  yean 
of  ngv,  although  Sir  Wui.  Fer^ntMon  has  ftequently  ofierated  mu^ 
earlii-r,  with  rompltfte  Hucnw*. 

A*  before  olMerved,  the  pioiiem  who  cleared  tbe  way  for  the  khom 
of  vtaphyloraphy  werv  Riiux  ninl  Warren,  and  many  modi  Scat  lont  of 
tlicir  pluD«  hare  been  mude  from  lime  t><  lime  by  otlivr*;  hut  tbe  tBU 
who  introduced  a  new  era  in  the  hiMory  of  tlio  operation  was  &ir  Wn. 
Ferjjussoii,  of  London,  who  has  rendered  it  most  perfect  in  all  its  de- 
tails. This  credit  being  geuemlly  conceded  to  bim,  we  eball  deacribe 
hiB  mode  of  operating  aa  the  tyjie  of  operalkNHgeaenillT  performed  inj 
mod  I'm  days. 

Warren  divided  the  piDam  of  the  fauns  eRipirically,  with  a  Tie*, 
as  he  Ktntcx,  of  mlii^ving  (ho  tennon  of  llie  parts ;  but  oowbnv  do 
we  find  that  ho  )>i>ciilcs  xpecilicnlly  of  dividing  t)i«  mu>ela(  cMiuUiwd  b 
then) :  it  reinmntid  for  Mr.  Foigusson  to  pojnt  out  that  muM-ntar  aelicn 
wii;>  ihe  great  cnniM;  of  failure  in  most  cases,  and  he  pniLticnlly  prored 
thr  truth  of  his  conjecture  by  resorting  to  the  opemtion  uf  myntomy, 
dividing  the  muscl«  of  the  palate,  and  (bus  paralyiing  their  innv 
menis.  Ue  found  tliat  tht*  teiiainn  on  thelineof  uniun  was  prinei|ia]lr1 
exercised  by  tlie  leiiitor  palati  and  hy  tbe  levator  pharyngeui,  and  ha, 
tlieii  propoeed  tlie  following  o|>emtioD : 


Wn*.  Ftryttuoit'*  Operatioiu  —  Mr.  Ciirlwright  deeerilies  Mr. 

Forgtiuou's  operatioD  aa  follows :  H<i  fimt  divide  the  mtuclee  of  the 
|mUu>  by  paittiDg  «  cvrrcd  knilu  unwDil  bcint-eu  ihe  velum  jwlnti  and 
lb*  Odd  vf  thi!  EusMcliiau  luW,  ihiu  M  iMice  dividing  tlifl  leTaUir  palati. 
In  lh«  MWond  Mnge  he  wawe  the  uviilti,  ihtu  bnogiiig  furininl  tliQ  put' 
tenor  pjllur  of  tlic  fiuii-w,  which  b  snipped  acram  with  rouud-poiiittd 
•dseon,  w  tB  lu  divide  die  fibra  of  the  paUto-pharyngcus  muscle; 
thnuM  k  be  deemed  necvsmy  t(>do  »i>,  tlw  anterior  pillar  may  ho  divided 
al  the  same  time,  so  as  to  sever  i\w.  [mlato-gtossie,  thouj^h  Sir  WJlliJiiu 
tap  no  Htrras  ui>on  tlte  oeeeaeil}-  of  doing  •».  Nest,  Lhe  uvula  \»  again 
Miu-«l,  with  a  view  of  exteudiiii;  the  i>alut«  eo  tliut  the  odgM  of  tho 
Smuto  may  be  [larcd  awuyi  tliia  u  acooinplivhc*!  with  a  mirrow  lii»- 
totiry  from  Iw^hind  forwardv,  on  cither  nide  alternately,  the  angle  of 
union  liciug  li-n  for  (ubMxiuuit  rt'moval.  A  few  momenta  Iheu  are 
granlBil  to  thr  piitiuit  to  rooover,  and  hu  Ih  permitted  U>  iwalluw  a  fuw 
small  piewfi  of  ii-c,  with  the  doubli-  view  uf  rt-frejihiiig  him  and  of 
■taunchiu^  lhe  bleeding.  When  this  has  BuHiciDntly  eraued,  it  is  time 
to  introduce  the  nituree,  nnd  this  is  done  by  means  of  a  omvus-needle, 
armed  with  a  silken  ligatiirt-,  the  needle  being  inlruduced  aluut  a 
quarter  of  an  inch  frou)  the  edge  of  the  G.tiure.  Nest,  the  extremity 
of  tho  thread  ia  pulled  out  by  means  (if  foreepA,  and  another  ligature 
itposMd  in  like  manner,  until  tlie  deAired  number  of  stilc-hoi  iti  at* 
Mined.  The  cxtnraititv  mn*t  tb(.'ii  be  ti<.-d  luoycly,  so  nn  junt  to  keep 
Uie  |Muti  in  nppositioii,  and  no  monr;  alW  whiuli  the  putient  i«  put 
to  be<i,  vrciy  can  being  taken  to  avoid  all  mulion  of  the  palate.  He 
th«lld  take  nothing  but  nourishing  liquid  Ibod  for  a  few  days,  and  must 
be  particularly  enjoined  to  abstain  IVoni  ull  movenMnta  involving  action 
of  the  muscles  engaged  in  deglutition,  auch  as  swalluning,  coughing, 
•Deeiiog,  and  the  like,  which  would  much  endanger  llie  aucc-eai  of  the 
opfTwtion.  The  next  stage  eonttiata  In  the  removal  of  tlie  atiteliai;  this 
need  not  be  done  too  bood,  provided  thoy  produce  no  irriuttion ;  iiiduetl. 
tb^F  may  remain  until  union  is  perfect.  Tho  genvrnl  time  for  theJr 
removal  io  alxnit  the  wevttiiih  nr  eighth  day,  although  Ferguason  often 
nmtpvn  them  on  the  Ibini  »r  fourth. 

Mr.  0.  P^llo<^k  luw  introduced  the  following  modiScationa  in  the 
pvrfurmnnce  of  tliia  ojicrntion :  Instead  of  dividing  the  muscle  with  a 
curvetl  knitin  flrom  heJiiod,  according  to  the  method  we  liuve  jutit  de- 
•nrihvil,  Mr.  Pollock  pajwM  a  ligature  thriiugh  the  suft  imUlc,  m  iLt  to 
contract  hikI  drair  it  forward,  and  he  then  pnolm  a  narrow-bladod 
knifii  through  U,  a  little  to  the  inner  nidoafthe  hnmular  proccM  of  the 
pMrygoid  plate  of  the  nphennid  bonA,  which  may  bo  jilninly  discovered 
bypnasing  the  Bogrr  along  the  rmif  of  the  mouth  to  a  distance  a  little 
pCHterlor  to  tlie  tuberaaity  of  tli«  mipcrior  nuucilU.    By  raising  the 
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hand,  Mid  to  dcprwting  die  point  of  ihc  tcklpcl,  h«  matt  eflveiivdy, 
and  ID  a  very  iiiin[>l<;  mniiutfr,  divMe*  the  IIIUK-Il^  Tbu  parU  banoy 
healed,  th«  [wticut  mUMl  be  iinprtMH.'d  witli  the  n«<ccButj  of  prartuinj 
hiRMeir  frequently  !d  doctitioii,  telling  him  that  bia  Bucccaa  iu  aruee- 
lalioQ  will  (lcp«ftii  upon  him-'vlf  atnno.  Coastant,  pativiit,  peneverlug 
efli>rt  will  be  DoccdHiTy,  and  tlie  cud  to  be  attained  inuM  be  ■on^l  bf 
diatiuctly  articulating  every  Byllahle  of  every  word  which  ho  tnajr  h« 
called  upon  lo  utter.  It  b  a  ^uod  exerciae  to  read  a  |Mrtioa  of  muu 
good  author  e*oh  day  with  a  frit^iid,  who  will  astumc  th«  rol«  of  tdiool- 
maaiter  for  the  time  l>ein((,  permiliiuf^  uo  word  to  bo  ioilistjuctly  utfr 
or  tlumKl  over,  and  miniriug  each  ^llablo  to  bo  correctly  *ad 
latcljr  pronounced. 

FiMure  of  ihn  hard  paiafe,  simple  or  connected  with  a  fi^aui*  i>f 
the  soft  — various  means  of  closure  have  been  prupowd.  Dr.  WarreD 
diasectA  the  mucous  memhraQe  from  the  bono  on  either  aidr,  carryiog 
his  knife  sufficiently  forward  toward  tlie alv«.'olnr  Urrdvr  to  form  a  flap 
bruftd  enough  to  meet  a  like  one  IVom  thu  oirposlng  eide.  aloii):  ihn 
niedinu  line.  Wheu  the  fJKMirc  it  ho  wide  oa  to  prevent  the  niargiu 
being  brought  together.  Dr.  Hettaiicr,  of  Virginia,  recoinmcuda  nii^^^ 
several  lateral  iuciatona  tbrough  the  mucou*  membrane,  with  hI^^H 

of  permitting  tlio  cdgv  to  be  broi^t 
into  ciaav  appoxitioo.  Dr.  Miiltir, 
of  Philflilclphiii,  who  was  vefyno- 
cotfol  in  tbo  operation,  also  had  r^ 
coarse  to  the  longitudinal  incttioii, 
(as  shown  by  Fip.  383)  which  was 
first  proposed  by  Diefl^ibadi.  wtth 
the  most  happjT  reaulta.  Dr.Womn'a 
operation  bos  been  inlroducMl  Intol 
Enj^land  by  Mr.  Pollock,  who.  witlt^ 
his  peculiarly  coii^lructtd 
menu,  proceeds  as  (bllnwa; 
makes  on  inoiuon  along  ilipi 
the  cleft  at  the  juncture  of  the  noad  I 
and  palatal  mueona  meinliranc.  Ttte 
•oft  covering  of  the  hard  palaU  is 
carefully  diMected  or  acrnpnl  fram 
the  bonce  win  mrvod  knifes,  great  care  being  taken  tlint  the  muooia 
membrane  and  its  subjacent  fibroK^^llulnr  tissue  ore  not  prrforoied. , 
When  this  has  Ixit-n  well  loosened  on  either  aide,  it  will  be  foniid 
hang  down  likn  a  curtain  from  the  vault  of  the  mouth,  the  two  [lartaJ 
coming  into  appositioo  along  the  metlian  line,  or  pomihly  ov«f Inppin^j 
The  edges,  being  then  soiootlily  pared,  are  brought  together  by  i 
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of  ft  te-m  (winlt  «f  nitiira  inUoduced  lu  the  ordiiiarjr  vnjr,  nnd  wilbout 
any  drt^ug.  Wlicrc  the  hol«  b  not  rery  larjEe,  I>r.  Panojn>l'»  Iitg» 
niuus  opMstioD  of  eiaiili jlopltuty  m&y  be  iMirfunaeil,  iu  wliich  Iiv  miMt 
two  fl»]i*  ol'  rouvoiu  mcnibruDe  trum  Utc  ban«  od  either  aide,  aud  (Jiaa 
rvfl'vrtiug  tfavin  mtom  tlt«  cbum,  their  edges  wn  brought  together  by 
Miiun>  in  tlio  ututtl  manDer,  a  plan  nbioli  ia  ao  perfectly  exhibited  to 
Fig.  364,  tliat  we  *lo  not  deem  any 
ftirlhvr  description  necessary.  Re- 
cently. M.  Lao^nbeck  has  suggested 
uotlHr  ii|H.'nHi'>u,  iu  which  ho  ]>ro- 
iwoesiodi&scct  (lie  mucous  membrane, 
to^^tlior  iciih  the  periosteum,  from 
ihfuurfiuvof  the  bone  prior  to  lmng> 
ing  thi>  opposed  suTfaoes  of  (he  di^ft 
in  Appontimi ;  and  the  advantage 
dftimad  hy  iiim  fur  thiA,  which  be 
oonetdttn  t(i  b«  n  iioml  roelhod  of 
pfiocttlurA,  ii  that  the  ciiaun  is  oblit- 
enuti  net  memly  by  soft  titsoe,  but 
by  boiie,  wliit-h  in  formed  from  the 
perioBtouni  thii*  looMned  from  con* 
tact  with  the  snrlaca  of  the  bard 
palate.  If  this  theory  bo  correct,  ws 
canitnl  but  think  that  Dr.  Warren  and  Mr.  t'.>lit>clt  rnunt  \mve.  met 
with  like  re«i]]t«;  althud^'b  it  is  remarkable  that  ihey  mxm  Ui  hare 
bMn  unvunsciouB  of  tlie  great  a<lvnuces  tbey  hwl  thus  made  in  the 
Ireatrovnl  of  cleft  palate,  by  the  nixratton  which  the  one  proposed  and 
the  otiwr  i-arrivd  out.  We  Htn-m  it  itiipnsAible  that  Warren  should 
have  momly  nuMHl  the  muoutui  imrmbnine  without  tlw  [K;riost«um  at* 
taclied  to  it,— a  diMectioii  so  diffintlt,  clial  we  could  excuse  the  nblcst 
■urgKin  {<^r  not  act'omplifhiog  suc^h  a  Hc[ianiti'iD,  whei>  opcrutiiig  on 
the  livint:  Miliject,  without  lesion  of  the  mucous  tissue;  and  uutil  nn 
aalopsy  nn-enU  to  us  that  real  osseous  tissue  bu  filled  up  the  breach  in 
the  continuity  of  the  palate  bone,  we  mustconfeoa  that  we  shall  remalit 
skepti'ud  as  tu  thu  n»ulis  now  claimed  by  Herr  Laugcnbcck  and  otben 
for  thwr  revival  of  I>r.  Wurreti's  old  operation. 

Tbsra  is  one  other  ircutineiit  which  we  have  mentioned,  and  to  which 
wo  niM  make  a  short  allusion,  and  tliat  ia  the  method  of  clwiiig  fis- 
sure of  the  bard  palate  l>y  rocttn:t  of  pressure.  Velpeau  proixwed  to 
Iska  advantitj^  of  the  yielding  cburucLer  of  young  bone,  by  adopting 
necbanicnl  mmns  which  would  bring  the  parts  separated  into  closer 
or  even  perfect  coaptalion ;  this  idea  of  bin  bad  recently  been  mora 
fblly  worked  gut  by  more  moduro  exficnmenlnlisU,  who  speak  highly 
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of  llio  Rucc«M  wliich  ha*  erowiwd  iheir  eflbrta.  Th«  nieUiod  of 
mny  be  thus  brioAy  <lo6cril>«(l :  A  clamp  or  oampreiBor.  with  [Miii  u* 
raD(;e(l  according  to  the  exigencies  of  lli«  tmae,  ii  apfiliMJ  on  tiUi«r  t»d« 
of  iiiv  alveolar  arch  ;  titc  edge*  of  the  Bmun  and  nf  th«  bnue  baviaf 
been  pared  »vay,  tbo  actioa  of  ■  uthk  ■»  brot^bt  to  b«ar  upon  tlM 
instrumeot,  until  ibe  loft  an<l  pliatil  bone*  ant  brought  togHher. 
That  there  are  grBve  dUadvaatafee  altcndant  on  thi«  hkkIo  of  treat* 
ment  caanot  fail  to  appear  to  every  denti»t.  Firstly,  the  olvralt  uf 
the  supennr  maxilla  ar«  thrown  within  tlio^e  of  the  alveolar  border  of 
tlie  inferior  maxillary  Ixme,  thuH  layii^  tbe  fbundation  of  seriofla  dfr 
forniiiy  in  alt'ir-lifc.  Sorondly,  the  g«nnii  of  the  l«eth  might  be 
afft-et'-'t  M  to  induce  sufa«e<|ucut  irrfgularity  and  malpneitioo.  Tbirdl 
there  is  danger  of  iiiAatHniation  bein;;  excitod.  wbilxt  the  ilelietie 
[)hysi<|iic  of  (he  youn;:  child  runs  ^at  risk  of  being  afi^cied  injii- 
rioiuly  by  tbe  irritatioa  raaultiog  ttom  oomtant  vearing  of  aaeh  an 
iDstriinienI  ba  that  ducrilted.  Lastly,  we  mutt  eouaider  tb«  chanraof 
fracture  by  exerrtKing  too  much  comprewive  power  u|m)U  tho  boiiM. 
This  Kazan!  is  ai'knAwlvdgwl  by  Ihow  who  advocatJ!  tl»o  propooHJ  opfi 
ation  of  Vel|>eau ;  but  they  cseuite  tlH>niMlTai  by  urging,  that  o' 
ahould  fraduro  ucuur,  it  would  twof  Itttlc  ronM.>tjuciic>.-.  iitiuuuuch 
tbe  injured  part^  are  kept  in  *plinti,  and  tliat,  tlierofotv.  tho  irmtinent 
which  would  be  cornnrt  in  tlti-  one  caw  U  already  proviili'd  for  Ih* 
other.  It  id  to  be  fcan-d  ibiil  this  adminion  will  rathrr  deter  olhm 
frnm  iitleciipling  nn  npcmtion  in  which  much  evil  may  be  done  foraa 
uiiccriaiii  poit:<il>l('  future  good.  Tbe  Ctct  u  more  and  more  acknowl- 
edge) in  tbe  humane  surgery  of  tbe  pment  day.  tluit  llie  gentler  tb» 
means,  if  oiual  to  the  end  proposed,  tlic  more  entitled  is  any  trcMaeni 
to  recognition  and  to  praloe. 

In  tbe  usual  operation  of  «laphyl»raphy  certain  mu»rlc«,  ramt 
portaiit  tn  sfteech,  have  to  hn  diridLi);  and  it  U  apita  thUvi^  divi 
of  litem  that  its  succcw,  in  aii  njM-rative  point  of  view,  no  mach 
poii'U:  whilst  it  Ik  nii  imjiorlant  question,  whether  the  mu«clM  are  not 
thus  in  npile  of  their  reuniao,  to  a  oenain  extent  depriTcd  of  po 
uiid  iliiH  wc  bcliere  to  be  tlie  reason  why  ariiculaliou  U  often  to  lii 
imph'vc<i  after  the  siicct^tful  performance  of  the  ojicnitinii  in  qiw»tii>; 
Hi.'Ui'c  wo  propose  that  surgical  and  mi-ehanical  (kill  (houM  coi 
bine  to  produce  mon;  purfoct  results  in  thelroatmnntof  5«iure<]  paUt 
We  have  been  led  to  make  this  propwitioti  by  the  suci-m*  which  ha* 
attended  our  effort*,  in  cases  whore  surgery  has  l>eeii  but  partially  tii* 
cessful  in  her  attempts  to  secure  perfect  union  and  coaptation  of 
opposing  edgM  of  tlic  cleft,  thus  leaving  a  gap  in  the  anterior  port: 
of  the  original  liseure,  whiUt  tlio  posterior  parts  are  well  united.    Tbe 
operaliuu  which  we  suggest  is  to  i>are  llie  edgea  of  the  halrn  of  the 
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bifurcatiMl  HTtili  nn*!  tlto  jxMttrior  portion  of  tho  »ofl  {lulnU^  u(«n'iit  to 
tbciB.  uxi  to  bring  aUiut  iltc  (itiion  of  tlicei;  |wir1if  in  the  iwiinl  riad- 
iwr  by  means  of  «utuiv.  Union  hiiving  lK<cn  irtTct'Uii,  tho  dv6ri«ncy 
in  the  anterior  portion  of  the  |>nbili.'  u  to  bo  filltsl  by  mi;nDB  of  an 
itrtifldiil  vi^lum :  the  itrtifimi  ri'liim  nt  the  wtne  time  exteiHUiig  Imck- 
wani  and  nearly  fiUing  tho  plinrynx.  The  adrantisM  of  tliis  com- 
bined operation  are  rery  manifest ;  for  the  uumIm,  btriog  uninjured, 
tlwif  action  i.-i  nearly  no  nil  al,  nml  ih<!  i^nat  objection  of  bringing;  about 
■  tao  unw  oomlition  of  the  mru  iy-unitui  palate  t*  avoidi-d ;  thu<  being 
another  of  tho  caium  whk'h  prvveiit  gnrnt  impravoRK-nl  of  articulation 
nx  a  n^ult  of  ataphyloraphy.  Now  in  the  partial  operaiiua  just  de- 
scribed, thiM-  didiidvautagce  are  at  once  removed,  ami  the  gap,  which 
Mill  rwmaiua  aflt-r  tho  reunion  of  tho  uvula,  being  filled  up  by  llie  arti- 
ficial piiliKi*  attacltcd  to  an  obturator,  tho  mutclea  *iiU  hiivu  lli«ir  nor- 
mal play,  aiid  tho  palatine  dcficii-nry  iji  letter  tuppliol  than  by  tho 
natiinil  union  of  tho  ecpnraivd  oilgea  of  the  elefV.  The  tx^t  rtuulia 
have  Iwrn  oinniood  by  thia  moiFt  rimplo  mcftiii  of  aclion.  Vign.  S99 
and  400,  being  illuatnition*  of  ca«os  oocumog  in  the  writer'*  pninico, 
diow  v*^ry  forwbly  the  manner  of  the  pMpoMsl  trontnu-nl;  Fig.  400 
being  an  wipecially  inlerwling  case,  be^-ause  the  oi>erati'>u  of  ftuphy- 
lomphy,  eurgkally  oon»dered.  had  been  moat  aoonssfuUy  performed ; 
bnt  articulation  seemed  but  little  improred.  The  patient  was  willing 
to  be  the  subject  of  an  exi>criment,  and  the  anterior  portion  of  tlie 
reaniled  cleft  woa  opened  tip  a^itin,  and  a  wluin,  with  an  obturator. 
Introduced  in  tho  uptice  thuH  cn-niird.  Tlie  redultit  wcro  ominently  aat- 
Itfactory:  lh«  ttsuiou  of  lb"  m>ll  pnrt^  wm  at  onro  reltc^vil  by  ibia 
diviMun,  and  aftor  a  little  pnieticv  ibu  pitliuiit  spoko  a*  eho  had  never 
RpokvD  ihiTctofore, 

Tht'n>  iiromanycaseeof  atinormHlicy  in  theoa  pnlnii  which  can  only 
be  relieved  by  meebaaieal  appliunce^,  und  this  relief  can  lie  iiffiirded 
in  a  niiMt  satisfactory  manner ;  nu  more  inconvNiience  boing  fi.U  by  tlie 
patient  than  he  would  experience  in  wearing  an  artifi(;ial  denture,  with 
which  the  false  pdale  could  be  connected,  were  it  neeeiuary  to  do  so. 
Artiflriul  aid  has  been  several  tiinea  alluded  to  in  reti-rence  U\  the 
operation  of  etaphyloraphy,  and,  indeed,  it  i*  Htill  an  opc-ii  ipiftftion 
whether,  in  a  large  number  of  coaee,  the  greateiit  relief  id  nut  ullurded 
by  mechanical  appliancee.  The  niif;eon's  only  desire  should  be  to 
recommend  that  plan  of  treatment  wliicb  he  conndera  will  ultimately 
raider  the  greatest  service  to  lii«  patient.  UiidoulKedly,  the  operatioua 
which  have  been  deeuribed  are  oft«ii,  as  far  as  mere  union  is  eouceroed, 
moM  Mtiitfactory  in  thdr  rtMollx;  hut  there  are  other  considerations 
bfside*  these.  Naturally,  the  chii-f  <li!«tre  of  the  paltent  is  tii  take  a 
Bwting  in  socioty  on  etjual  ti^rmn  with  other  men;  and  there  aro  no 
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mudK  which  will  multle  him  U>  do  bo,  ud1«b8  ibey  can  rmton!  to  hiia  hit 
lort  or  imjiuirwl  jxjwur  of  «poc«b, — Uiat  <liTiiifi  gift  which  placn  ; 
so  iiDincMumbty  above  thu  brute  creation.  Tbi>  hu  bvnn  olnuMt  I 
in  Duiajr  caws  of  cict'c  psinto ;  uad  it  u  the  great  object  of  trcaUmcot 
to  put  the  sufieror  in  a  wmv  of  utlcriog  his  thoogbls  in  plninlj^-epoJtai 
words  lilco  those  arouDd  him ;  vrhatevcr  m«aDa  ore  best  calculated  to 
bestow  this  iacetimablo  bcnoGt  arc  those  whith  the  oonscioatioua  surgooa 
ought  to  select. 

There  are  c«rtaiii  cases  vbere  the  opening  is  not  large  and,  as  there 
in  little  tenaion  of  th«  parta,  the  oppoaito  nia  cotuo  tuguther  iu  cluw 
pruximity:  utaphylompli}'  may  hero  bo  pcrfonncd  willi  gtioil  naoilu, 
for  it  miul  be  ntxillectcd  that  it  is  nlmiys  a  dc«idcruiuni  Ui  avoid  tbv 
prc«L-ncii  of  foreign  substance  a«  a  substitute  for  nBtiirul  liM>tii-j^  if  them 
lire  eiptully  eftcctive.  Allusion  bus  Wcii  made  to  iht;  liahililj  lu  injury 
of  the  pons  bjr  a  divisioD  of  the  museln.  ^Vberu  an  artifieini  |Mdati;  \» 
Oted,  the  muscles  are  uDimpaircd;  and  we  htive  l>card  punoiM,  who 
when  without  the  instruiueut  could  not  bo  undvr^tuod,  opnak  flucnlljr 
and  distinctlf  the  moment  they  introduced  it  into  their  inuutlw.  8u  far 
as  the  discomforts  of  wearing  such  an  apparatus  are  concomed.  aAcr  a 
short  time  the  wearere  become  entirely  nncouecious  tliat  they  an 
wearing  aDything  artiticial. 

OBTVRJitOta  AKD   AIOIFlCtAI.  PALATES. 

We  have  eJoKfified  pBlalinu  dof«otM  u*  ac<:iileiital  and  coogealltl:  we 
dinll  niso  classify  the  iippliaiii-n*  um^d  fur  their  mnrdy.  The  term 
oUuntior  will  be  used  for  all  iii«triinient«  iul4.fided  to  ittop  or  close 
all  those  openings  tn  the  hard  or  soft  palato  which  have  n  complvta 
boundary.  Appliances  made  to  supply  the  loi^  of  tlic  |>o«>torior  soft 
palate,  whether  accidental  or  oongeaital,  will  bo  called  arlifieiaJ  uu/a 
or  orfyteio/  palate*. 

Any  uiiimtural  «|>ening  between  the  oral  and  nasal  cavities  which 
will  ptTrniit  tilt!  free  paa»ge  of  the  breath  will  impair  articulation. 
Any  appliniieu  which  will  close  such  passage,  and  can  be  worn  without 
ineunveiiiciiec,  will  ruiitoro  artJeulation.*  Obturatore  were  formerly 
made  of  melAlIic  plat«,  gold  or  silver  being  moat  commonly  employed, 
and  many  very  ingenious  picctai  of  nuM;haniara  were  the  result  nf  i>ueh 
efforts;  but  latterly,  vulcanized  rubt»;r  hujt  almost  eutirely  su|>t.TM-de(l 
the  use  of  metals.    Vulcnnito  has  been  found  preferablo  to  tnctali^ 

*  Th*  «lii(l(inl  trill  hssr  In  mind  thAt  no  eosniiunc*  ia  h*n  takfa  of  oponiagS 
•imilAT  to  IhoM  dMcribvd  id  omvs  ot  oon|«BilAI  llMun  wbcra  lb*  MirgMti  bu 
nnUed  Ibe  wifl  palM*,  and  lad  aa  opcoiiog  lhi«ugh  lh«  lianl  |^lau  lo  b*  WTSrsd 
I7  UI  obturator. 
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being  inuuli  )it(lit«r  and  much  more  easilj-  fanaetl  and  aditjitud,  ]«rtu.'- 
tdarly  whm  of  ]K-i-uliar  bliape. 

Acvt'nliDg  to  Guilleinuau,  obturatora  irere  employed  by  the  Oreek 
pliyvivuiits ;  but  il  U  iv  that  celebrated  FrcDcbaurt^'DU,  Anibrcm  Vnti, 
dial  wo  are  inilubtvl  for  the  fint  deBcription  of  au  appliiiiii.-c  vi  ihU 
tun.  Tliin  author  biw  furntsked  an  ea^Faviiig  of  au  uLiuratur  wlik'b 
hti  had  c)iintnict«d  in  1685,  (nnaiaOug  of  a  uelalUu  plal«,  piubably  of 
silver  or  gold,  filtod  iuto  an  o[)«jiiD^  lu  the  vault  ul' tbo  pulau.  It 
was  beld  up  by  lueatu  of  a  pievu  of  :<j>out(u,  ftsteucd  to  a  Hi-rew  id  an 
U]>right  attached  to  the  upper  Hurikcv  of  Umj  plate  Tbe  vuipluyuicul 
of  tpiMigo,  however,  was  fouad  to  l>v  olijectiuaablc,  as  tiie  cccfi-tiutui  of 
tbo  naxal  cavitte*.  whk-h  it  absorbod,  *K>on  bccami:  iimuir'tably  vffua- 
tiro ;  nulwilhstandiii^  which  it  cuutiuued  to  be  ummJ  for  a  luog  lime, 
I'ltiuiaiL-ly,  bowovcr.  it  wa<  dupenwltfd  hy  an  obturator  Invcutod  by 
Fauchard.  This  wiu  h«Id  up  by  ni«-aii»  uf  wiii^  «'bi<'h  turned  on  a 
pivtit  Both  of  ih«M  obturatora,  bowovw.  exerted  a  hurtful  ioUuenoa 
upon  tbu  surrounding  parM,  a«  Ibe  pr«Mure  (H^uced  by  the  Hponge 
and  wiugn  caused  ihein  to  be  gradually  destroyed,  and  thn*  au);nieuled 
the  eTil  tkey  were  deeigoed  to  roiue<ly ;  coiiM<que»tIy,  t)ii-ir  uw  bas 
boon  wholly  abandoned.  We  do  not,  therefore,  deem  ii  imcvKuiry  to 
givu  a  duMcription  of  either.  We  will,  however,  quote  a  piiMitge  from 
Boardet  upon  the  nihjuct.  In  alluding  to  the  imprupripiy  of  having 
recourse  to  any  sppliaooo  whivh  baa  a  tendency  to  coiini«ract  the  cura- 
tive eff>rt8  of  nature,  be  eayt:  "  Before  coimdoring  the  citalrisei)  per- 
forationa  of  ilio  palate  oa  being  of  a  nalurc  incapable  of  i)imiuishiii)( 
in  diameter,  practitiooerH  should  satisfy  iheoiael  vot,  tlioruu^dily  and 
beyond  doubt,  that  euch  is  the  case.  We  do  not  thiuk  that  thi*  con- 
dilion  <if  {Rirmaneucy  can  exist,  fur  jKisitivu  facui  aue>l  the  cimtrary; 
and  as  hot<9>  made  in  the  cranium  wilb  the  treiun  cl»^  almost  entirely, 
in  like  manner  thoM  of  tlie  {wlate  constantly  diminish."  Numerous 
examples  might  be  adducird,  if  it  were  noomsary  to  prove  the  impro- 
priety of  Mistainiiig  an  obttiralor  by  ony  fixturvs  which  act  upon  the 
lateral  parts,  u  they  nocMarily  tend  Ic  increase  the  dimeusioua  of  the 
ojiening  in  the  patata. 

Whrre  atmuspherie  previure  cannot  bo  obtained,  and  thete  are  no 
teeth  for  vlaaping.  the  lue  of  spiral  springs,  attached  to  a  partial  lower 
pi«VB  or  to  cai^  plncud  over  the  lower  molars,  would  bo  jireferablo  to 
tills  very  object! unable  promioeooe  on  the  upjwr  surGioe  of  obturators. 
It  is  of  the  greatest  importance  that  an  artificial  j»late  or  obturator 
bliuuld  be  executed  in  the  luoit  perfect  manner,  and  be  made  lo  fit 
aucumiely  to  all  the  parts  with  whii-)i  it  is  to  be  in  cjinlact,  to  that  il 
nmy  not  produce  the  «ligbt'-^t  irritation  or  exert  undue  pnwsuro  upon 
any  of  the  lurTOaiuling  parte.    An  iu  the  cmw  of  the  application  of  a 
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dental  tulotiltite,  ihe  piece  BbQuld  not  be  appi 
toclti,  ojici'iuU}'  iJiuite  ut'tbe  upper  jaw,  «re  id  ui 
Thv  gums  oiiil  BUL-kets  of  die  teeth  eliould  aUo  b« 
With  a  view  of  obviauu]{  ibe  objeotiunit  wluch 
lut  i;xliliii;i;  to  the  ubturnloni  ol  I'art'  ami  Fauclm 
til  i;]U]>luy  aiiuplf  It  iii«tallic  |iUte,  filtnl  t»  tliv  vi 
\atgi  «ouui;h  lo  covtt  th«  ojxoiiDif,  witii  Iwu  latvi 
OD  eticU  ud«,  6xl<.-n<iiu^'  to  il>e  u»iti,  to  which 
means  of  lig»tun.«.  Tliii>  wa«  nlso  found  to  be 
ligatun«  w«re  productive  ofconsUQt  irritation  la 
they  did  »»t  hold  the  plntc  in  place  witli  xulBt! 
OM  vras  Boon  abandoned,  llut  tliwe  objectiona  « 
«n  iiupr<ivenieut  ninde  by  M.  Delaburre,  wliiclt 
ploynu'nt  (if  clasps,  instead  of  HjcaturM,  attached  i 
the  plate.  To  prarent  the*  from  »IIj>piog  too  h 
he  stuuibt'd  Ui  each  a  kind  of  xpur,  which  wa§  so 
over  the  grindiof;  surface  of  the  tooth  to  whioli 
last-named  auilior  also  made  nnotlior  mudifinti* 

[lie  applicttti 

^"'-  "^  upptrr  wrtac 

885.)    The  . 

prcv«4it  the 

WM  duids  I 

eul-de-etK,  for 

iht-  opening  1 

tlut(t«  in  Bini 

up  l>ctwc«n  ll 

»otl  pnn&.  thr 

thenoaev  The 

the  aanie  impediment  to  Biturc'tf  elTiirts  in  ctoHJU); 

obturator  before  mentioned:  ou  this  ecore, 

jectionable. 


Fia.  see. 


When  tb< 
small,  and 
ee/um,  it  it  uni 
up]ier  KuHacc  o; 
lug  u  drum  or  a 
it  bo  aocarately 
the  palate,  it  wi 
tliiidn  in  deglntj 
into  the  nn«n]  ( 
of  any  portion 
tlw  opening;  d 
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novtfig  tbe  pl&t«\^  ifae  Bccnmulntion  of  lh«  »vcrctioiiii  in  lli<^  iml-do-me 
will  lie  |>ri-vrnut!.  A  i-impk'  i>IaU',  tike  tliv  uir*  rfii(>«>-iiii3l  in  Fif;.  38fi 
will  tw  all  ihnt  u  reaiuiroil  ui  reiovly  llio  licli'rl;  lUii]  Uiis,  iu  fiK-t,  will 
prohnlily  be  buud  tlie  best  I'orm  id  all  cases,  nlivtfaer  tbe  o|>ctiiu^  be 
Urgo  or  oiaaU. 

tig.  sal  njmteatti  an  obluralur  wUboui  Uflli  noil  without  clupt, 
tar  n  )wirlonitioii  ot'tliu  banl  |Nilnt«,  being  auftniuoJ  in  titu  by  impiiig' 
iaf  ii)M>ii  t]>i>  uiiturnl  t4^>tlt  wiili  which  it  miricb  id  caDlw.-t.  Aecurai-y 
vl*  BilnjiUtion  and  ilvliuK?  id  form  >%n  all  that  is  eatential  in  Hich 
■CMM,  atitl  tl)c  nwtoratioo  uf  the  apeecb  will  lulluw  imiuvtliuidy. 

A  cluiD«]r  conlriranoo  will  loierferG  with  articulutiou  alinust  aa 
much  ae  U  ia  impraved  by  ntopping  lhoo{H.-ning:  tJirrvforv.  if  ihc  oblu* 
raior  muld  be  L-oulinul  eiilinrly  to  tbe  opening,  liku  n  cotk  in  a  botd«. 
It  would  be  more  di»irublc.  Ae  thia  cannot  be,  rvtott  inuot  l>c  had 
to  clasping  tlw  coDti|^us  t«eth,  if  there  araaov;  if  th«re  am  itoiM%lbe 
otMntar  most  extend  ovor  the  whole  jaw,  and  rMteive  ita  support  in 
the  saino  luanuer  aa  would  a  set  of  artificial  tceib.  In  fiici,  thia  i« 
prociM'ly  what  it  bcoomo)  in  siidi  a  com — on  upper  set  of  »«th  hridg- 
iit|;  i>Ti'r  and  filling  up  an  opening  in  the  palntv,  thus  coaibiniiig  an 
obturator  with  a  tlenUire.    Fig.  3SS  rvprvMiola  a  ntore  complicated 


Fio.  ?H7. 


Pio.  38a. 


ohliinitor.  adapted  to  an  opening  in  the  »oft  palal*.  Tie  nccaari^  for 
•  vnriatim  in  the  phin  will  be  found  in  the  analoiuical  fact  of  the  con- 
(taiit  musptilar  action  of  the  soft  ptdiile,  which  wimld  not  pcrmil, 
without  irritation,  the  prownce  of  an  immovable  listun-.  nii-  i*  w«- 
iriTwI.  therefore,  with  a  joint,  which  will  p«trniit  tbe  iwirl  attnehwi  to 
the  leelh  lo  remain  -laiionary,  while  tlie  obiurau.r  proper  is  carriwl  up 
or  down  as  movwl  by  the  muwles.  The  joint.  A,  chould  occupy  iho 
po«ltl"ji  of  the  junction  of  the  hard  and  soft  jmlaHw-  The  joint  and 
princijial  part  of  the  applianre  ts  made  of  gold,  the  olitumlor,  of  vul- 
caniU'.  The  projection.  B,  lies  like  a  flange  ii|ion  the  noperior  wirface 
of  the  palate,  and  *natain«  it;  otherwise  tlie  mobility  of  the  joint  would 
tllow  it  to  drop  oat  of  tlio  opening.    This  flango  '»  better  seen  in  the 
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side  view  iwirke.!  C.    It  is  rawlily  placed  in  poeition  by  entering  the 
ttbiurator  firei,  and  cnrrymg  tlw  cUaps  to  tb«  teeth  nibieqti«ntly. 

Pi^.  887  and  388  irill  illu.stnde  tbe  esBenliid  principke  involved  in 
all  obturators  Tbe  ingenuity  of  the  dentin  will  olicu  be  taxed  in 
their  applieaiioii,  as  tlio  cm»w  requiring  such  appliancea  all  vary  in 
form  and  magnitude.  The  )it«p«  lo  be  taken  in  the  fonnalion  oT  an 
ohturator  are  not  unlike  tfaoM  tued  in  making  &  hate  for  artificial 
teeth.  It  is  c«M-nlial  that  an  aecurate  model  be  obtained  of  the  open- 
ing, the  adjacent  imlntHl  aurfaee,  and  the  teeth,  if  any  remain  in  the 
jaw.  For  tliis  purpi»c,an  iuiprestion  ukca  in  ]ilflaU-r  is  the  only  kiiu^H 
to  be  relied  upon.  Care  niu^t  be  used  ihnt  a  viirplm  of  planter  iJ^ 
not  foroed  through  the  opening,  tliua  provcnting  the  witlidrawaJ  of 
tbe  improiMon  by  an  accumulated  anil  hardened  ma«,  larger  than  tin 
oj)vning  ibrough  whi<.h  it  passed.  To  av«id  iliis.  beginners  or  timid 
o|K:rn(or*  hud  iMtler  Uke  an  imprurioo  in  tho  ugual  manner  with  wait. 
If  this  '%*  forei-d  thmu)<;)i,  it  can  be  eanly  mnovod  without  injury  to 
the  patient.  From  tliiit  wax  imprtwion  make  a  planter  model,  and 
upon  this  plaster  model  form  an  impr^sion  cup  of  sheet  gutta-perclta, 
ugiu);  a  slick,  ptcc«  of  wire,  xlrip  nf  metal,  or  any  oilier  CQnvcni<nt 
thill};,  for  a  handle.  This  exlemponcod  impmsion  cup  must  not  im* 
pingc  upon  the  borders  of  the  opening,  neither  should  it  emier  to  any 
exlonl.  W'tli  a  uniform  film  of  soft  plaster,  of  from  one^ixbeenth  to 
one^-ighth  of  an  inch  in  thickne»,  laid  over  this  enp,  a  currvict  imptva- 
«ion  <;an  be  taken  without  any  snrplos  to  give  anxiety.  Upon  a  corrvct 
[4aeUT  mmti^l,  lakeu  from  auch  an  imprawion,  tbe  obturator  should  bo 
moulded  out  of  guitn-pvreha,  or  any  other  plastic  subeteDoe:  the  sub- 
seqttent  rteps  being  in  principle  itie  «amc  as  in  making  any  other  pieee 
of  Tuk^nite.  It  is  desirable  that  it  shotdd  enter  tbe  |)«rforaticin.  aDd_ 
restore,  as  br  us  possible,  the  tost  porlioa  of  tho  palate;  bat  it  mi 
not  protrude  into,  or  in  any  way  obstruct,  tlie  nasal  pasaage. 
entire /nedooi  of  the  niuatpamig^iaateittiaHotht^  purity  of  artimlalioit,^ 
That  portion  of  the  obturator  which  occupies  the  oral  cnvily  Mlwtild ' 
made  aa  delicate  as  possible,  oonai«tont  witli  its  slraigth  aiul  durability.' 

AKTtFlCUL   PALATES. 

Before  proceeding  to  n  deacription  of  artificial  palates,  a  brief  refei 
encn  to  Ihe  anatomieal  relalionit  and  functions  of  the  relum  palati  wil 
be  ncet^wary.  The  palate  CTivT<;\M»  quile  at  important  an  office  in  ilic^ 
articulation  of  tbe  vuiea  an  dom  (lie  tiwgue  or  li|M.  Being  a  luu^ular 
and  movable  partition  to  »rpiiruto  the  nasal  and  oral  eavitiea,  one  edge 
is  attacheil  to  ihe  lionler  of  tbe  hard  palate,  while  the  other  vlbnln 
between  tho  pharynx  and  the  tongue,  Tbe  voice,  therefore,  n*  it  inkhw 
fn>m  the  liirynx,  is  directeil  by  tbe  palate  entirely  into  the  mouth,  or 
through  the  nose,  or  pertnitted  to  pass  both  ways. 
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A  very  Might  dovuilivn  in  ihis  orgnn  fn>i»  it»  imlural  furm  will  nudtii 
ibe  vuicB  give  u  (lilfvrcat  couiid:  no  titc  prcMnoc  of  unylblii^  tlmt 
dug)!  tbo  uaUinU  [WMiigiM,  I'ithvr  urnl  or  dbhU,  modiAw  tli«  vik^oI  ribra* 
UuQs.  Place  maj  olHtructioo  in  tbe  tiuol  pmaHigee,  parulyz«  the  soft 
I-alntc.  or  lot  it  bv  <lvtivicDl  in  tdse,  Kod  tbv  povrer  uf  digtini'l  nrticulittioa 
in  wandug.  Kvidence  of  this  BtateDtent  U  wry  fretiueiuljr'  I'ouod,  uiier 
lh«  Hurgeon  has  succeeafully  performed  tbe  operalioo  of  staphyWuphy 
ID  «*se  of  coogVDital.  fiwuK.  In  euch  instaai.ts  (vilh  rare  exce]>tiuia) 
tbe  Det«ly>funued  palate  b  ao  deficient  iu  leiij^tli,  and  m>  tiviiic,  u»  to  b« 
dcpm'<-d  uf  iu  function.  It  cannot  be  rai:u<l  m  u»  to  inc-vt  lliu  pharynx 
and  vbut  off  the  nayal  pn:«uigv,  but  buug»  like  on  inimovablu  soptunt 
to  divide  tho  i-olumn  of  nouiid. 
Fig.  38H  raprcscnbt  •  defective  palaU  bi-Uirigiiig  to  iliv  Rnl  ^'Iilm,  Pic 

.uvula  and  a  portion  of  the  conii^nou*  noW  piiUilc  Ijeing  dratroyud  by 
Ml  In  auoh  a  «aM  an  obuiraior  would  be  mvli>^ :  tli«  constant 
activity  of  tli«  turrounding  part«  would  not  tolerate  it.  Tbe  material 
used  for  a  enbetitutc  mmt  bo  foft,  flexible,  and  elastic ;  and  the  olastio 
vulcanite  la  admirably  adapted  to 
thb  purpose. 

By  (ilKwrving  the  out  (Fig.  389). 
it  will  ho  t«n  that  a  portion  of 

'  Ibe  aolt  palate  along  the  median 

"line  reniaioH,  and  eoiuequently 
thori^  will  be  coiwi'lmdilo  mu»cu- 
lar  Riovpmcnl  whicb  must  bo  pro- 
vided for,  and  which  may  be  taken 

kadranlai^  of.    It  ta  deMrable  to 

rnake  ibia  movement  available  in 
using  BD  ariidcial  palate,  ait  thi>Ti>by 
morf  delicate  mumU  are  produced 
than  otlterwue. 

Thin  caMprcMn  led  aomc  extraor- 
dinary dilTH^ultioe  in  tho  fact  that 
all  the  !<M.-tii  of  tlie  upper  jaw  had 
en  extncu-d :  and  it  was  neoeaaary,  ih<<reforc,  to  iKlnpt  n  plate  whi(-h 

^■liould  not  only  euslain  the  teeth  for  nitutirfltioR.  but  l>enr  llio  nddi- 
tionnl  n^fwnsibility  of  supporting  the  artidcinl  pntate.  In  the  choice 
of  nmli-ri.-il  bi-«t  adapted  km  n  liiu*  for  tbo  l«;th  in  Btifh  in*tnn«».  it 
i*  pfi-fcrnlilo  to  adopt  llmi  which  will  prove  the  mosl  durable.  There 
ara  too  many  inier»ts  involved  to  risk  lh«  uloption  of  anything  but 
tbe  lH«t.  In  the  ca»i>  iiriditr  deKription  tbe  patient  fleeirml  duplicates, 
and  two  »et»  of  te«rh  wens  made,  one  on  gold,  and  llie  otlwr  on  platina, 
witli  continuous  guia.    Tlie  platot  wairo  made  like  otbcr  sets  of  teeth, 
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with  the  exception  of  a  grooro  lonttod  mi  Uic  median  line  M  Uie  po«> 
terior  ctlge,  to  receive  the  attnchmeui  tor  the  palate  (ntarkcxl  C  iu 
Fijt.  390). 

i\.  390  vill  indicate  tbo  set  of  teet4i  sitii  palate  attached.  Tlie 
wings,  marked  A  aud  U,  are  inade  of  froft  rubber;  tlie  frame  to  sup- 
))grt  them  is  made  of  gold,  nitfa  a  joint  to  provide  for  tim  perpea- 
dicular  molion  of  die  oalural  paUle,  aa  in  lliv  i-km:  of  the  obturator 
rvipreaeDled  in  Ki>;.  'ibS.  Wheu  ilie  luliriital  {mlutc  is  in  uirc,  die  Joint 
and  fraiue  immediately'  coutiguoun  lie  clow;  to  tlie  roof  of  the  mouth; 
tii«  Tubbi-r  wiug,  htW-t  ,V,  brid|^  acrom  the  opeiiioK  oo  the  inferior 
curfaeu  or  xidc  tivxt  llie  toDguu ;  the  iriug,  letter  it,  brid^  acroaa  the 
o]iciiiug  wi  tlio  i^upcrtor  or  uand  Hurfuce,  and  u  al»o  prolonged  baclt- 

Pia.  SOO. 


vard  untit  it  uearl^r  toueface  the  mnacl«  of  the  pliai^nx,  when  they 
are  in  rcpoM. 

Both  lhr«e  wingN  rco^-h  beyond  t]ie  Loundarr  of  the  npeniDg  and 
rat  on  the  eiirfaeo  of  tbo  wfl  iiuliilv  for  a  diidaiitr.  of  from  ouiseiglith 
to  one^uancr  of  an  inch,  tbuit  einbraclug  the  entire  fnx  edge  of  tkt 
aoR  palate.  Tbin  last  provision  Riiiibtm  the  natural  jialatu  U>  Uirrjr  the 
artJficinl  palate  up  or  down,  as  articiilnlioii  iiiuy  require. 

When  the  organs  of  speech  arc  in  rvpoMi  tburc  in  an  opening:  twiiinti 
the  palate  sufficient  for  respiration  throtigh  the  narvt.  When  Lhmc 
orgaBB  are  in  action,  a  slight  elevation  of  the  palate,  or  a  cMHitraction 
of  the  pharynx,  will  entirelj*  cloee  the  na«al  pawage,  and  A'xnd  all  the 
voice  tiirouKh  the  mouth.  The  palate  thus  become*  a  valvu  u>  open 
or  close  tlie  naree,  and  to  be  tolerated  must  be  made  «rith  thin,  delicate 
etlgw  whidi  will  yield  upon  pressure.  An  iDstrumenl  thus  maile  will 
reetun.-,  aa  far  as  is  poaublc  bj  mechanism,  tlie  function  of  the  natural 
orKaii. 

Fig.  391  repreaenta  tlic  artificial  palate  separated  into  it*  constituent 
pans.  The  JVame  is  bent  at  the  joint  iu  the  engraving  to  idiow  a  slop, 
nuukf^  D,   nhich  prevculs  the   appliance  from  dropping  out  of 
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Letter  C  dowa  tlie  toDgne,  which  entera  ibe  graore  m 
ibe  platA  of  leelb   a»il  couuecta  them. 
Lo(t«n  A  and  B  am  the  rubber  fliiiu,  ''"■  ^°l- 

which  are  eeoured  to  the  frame  bj  the 
bmkN,  M*  )tc«n  in  the  eti^^raviiij;.  The 
{ifWHW  for  inskiug  the  ruhbi:r  witijp 
will  tw  found  dmcrihcd  ou  {m^  783. 

Fig.  S9i  itiiows  a  aiori)  oxiciwivc  pala- 
tine defect  of  die  &ni  claw.  In  thie 
case  the  entire  soft  palat«  b  gQn^ 
log«!tli«r  with  a  vmal)  [mrltim  of  tlie 
hard  iialate  at  the  QMiliaii  line.  Al- 
thougli  tlii4  dctiict  ill  gTc«u-r  in  extent,  the  means  far  its  romcdy  ar« 
iBor«  nimplix  The  niuitclm  of  the  palate  are  entirely  gone,  n»d,  oou- 
•eqnuitly,  no  perpcndkuUr  morement  need  be  provldud   for.    Th« 
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appliance  in  ihiM  (*»e  will  rveembtfl  an  «la«tle  obturator  more  than  the 
TalTi-lik>-  [iiitatt!  of  the  prct-pdiiig  i>np,  Th«  principle  here  adopted 
In  HulKilaiilinlly  that  reoommemlwl  by  Mr.  Suroinibi-,  of  London,  some 
yean  itnce,  and  conristfl  of  a  plate  with  a  »ct  nf  t«etb  in  the  usual 
form,  and  altacbed  to  its  posterior  ed^.  an  aprou  of  tufl  rubber,  which 
shall  briil|:e  the  opening  on  its  inferior  tturfaee,  exlending  nearly  to 
the  pharynx.  Fik.  393  reprewnts  the  ect  of  tMtli  witli  the  gialate  at- 
taobMl.  In  iU.  Hirrcomlie's  appliance  this  apron  was  Ria<le  of  the 
oonmon  abeel  rubber  in  the  market,  preimrcd  for  other  uttue,  and  tl 
«9 
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objectionable  for  tiro  kosobs:  lit.  A  want  of  purity  in  tbe  maieriab 
of  which  it  is  compounded;  in  mauv  inatanvw  substancte  hQiu|>  lueil  In 
its  munufucture  which  Hould  pruvt^  ildutcriuus  to  the  hcallh  of  ihu 
|Mtient;  and,  '2d,  iu  uuiforujity  of  tbickncM.  It  i*  br  preferaMe, 
tiivrefore,  to  make  a  mould  from  which  to  form  a  {Militie  uf  pun-  mid 
harmli-«B  Rial«riaU;  one  whii-h  vluill  Ik-  uf  xutiicieni  thickue^a  in  tJti: 
ceutml  piirt  and  at  ila  anterior  cdgu,  to  givo  it  Eiabilitj',  aud  vct 
aliall  huvt;  a  thiti  uud  delicate  boiiiid«ry  wherever  it  <.-uni<!S  in  Liintkrt 
with  movubltt  ti.tsiiu.  Huch  a  pnhit«  muy  he  made  in  a  mould  by  «ub- 
»tiiunally  ihd  Miiiiic  ]>r<K-vm  iw  hereafter  described.  (S.-e  page  7^3.) 
Il  may  be  secured  to  the  plate  by  x  variety  of  simpln  mcaas.  One, 
which  will  give  as  little  trouble  ti>  the  |mtiuul  m  uoy  uthor,  is  to  mjike 
a  Keritt*  of  Hrual)  faolm  aluiig  tliv  vilgo  of  tlic  plate,  and  Mitch  il  ub 
with  itilk;  or  fiiic  plulinn,  gnld.or  i>ilv«r  wire  may  be  uaed.  It  in  deiir- 
shU-  in  this  case  to  have  (be  plate  and  palate  prf»ent  a  unifonn  sur- 
face t>n  the  liofcuai  eitie^  In  fitting  tbe  [date,  tbervforc,  it  may  be 
raised  along  thr  pusttrriur  edg«  trom  the  »ixt«x-nlh  to  the  tenth  of  an 
inch,  according  to  the  thivknem  of  the  palate  desired.  The  rubber 
wilt  tliuii  he  placed  on  the  paJatiae  surfaue  of  the  plate,  and  pnsaent 
uniformity  on  the  lingual  surface. 

A  liule  thought  will  ithow  that  in  tht«  cam  the  patient  must  educate 
the  mtutie*  of  the  pharynx  ahric  to  do  the  work  of  abutting  off  the 
narts,  which,  in  tlie  former  ca*e,  was  pnrfi>rmcd  by  them  in  conjunc- 
tion with  till.'  inuselt-ji  of  tli«  palat«.  Pt-rfivtioii  of  artieulution  will, 
therefore,  depend  iipiui  tbe  eucceta  of  thi;  pditicnt  in  this  new  use  of 
llieae  mnscle«. 

In  ewcc  of  accidental  leoiona  of  the  palate  «ucb  ok  aro  under  con- 
«deration,  this  eduoaltou  uf  iho  muscles  to  a  new  work  wilt  not  be 
difficiilL  The  patient  at  i<omo  former  time  has  had  (be  power  of  dis- 
tinct artjculation ;  hi«  car  h:i«  rccngnixcd  in  Im  own  voice  tbe  coatntt 
between  bis  present  and  former  condition :  the  ear  will  therefore  direct 
and  criticixe  the  practice  until  the  result  is  attained. 

In  tliG  case  Illustrated  by  FigH.  392,  .t93,  tbe  defect  hail  exixlcd  for 
twenty-eight  years,  tlie  patient  at  the  time  uf  tite  intniduction  of  tho 
artiiifinl  [uiliilo  being  nearly  fifty  yearn  of  age.  The  effi;ct  upon  th*" 
ttpeceh  wim  iiiHtamtuu-niDi.  Articulation  wtu  immediately  almost  as 
distinct  as  in  ymith ;  and  this  remarkable  <l)«tinelnc«s  can  only  be  ac- 
counted for  upon  the  aimiraption  (bat  the  pbnryngaal  muscles  had 
undergone  a  thorough  training  in  the  vain  eSbrt  to  artwulstA  without 
any  palate.* 

These  two  caws,  cho»cn  to  illustrate  the  application  ofartifldal  pal- 

•  An  account  of  ihU  ciuw  sppa«r*  In  tlio  ■'  ATfUi,"  at  Bainbriiljc*.  IJ»orjl», 
Augiul  lit,  1868,  wriutn  bjr  iha  pslieol  hinuelT,  mh«  b  tb«  adliOT  of  Ibal  pmft. 
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utea  in  acciilcBtal  lesioo,  linye  rvquiivd,  u  will  have  been  perceived, 
entire  ujiperwuor  artificial  teetli  iu  coum-ciiDn  with  the  pslale*.  Tliu 
•eleoliuii  wiis  jiurpuwlj  uiiule  because  ttie  ilitGcultioi  ta  Ix;  overcome 
Are  much  grcttter.  Iu  muf*  where  ihera  arc  Oktuml  Uxtii  romdiiiiDg 
in  the  iijijier  juw,  the  |>uliiti>  ui<)  ittf  vwun^c'tion  with  a  plntr  woiitil  lio 
MilMUinti.tlly  tho  miiuu,  nii<l  iho  ))iiil4;  might  iiLi>iiy  be  HccurtMl  to  tbe 
iwUi  hy  daspK  in  the  Munc  mauner  as  a  partial  deoture. 

ArtijU-int  Jhtaff4  for  Qm^nilaJ  Finmre,  —  Coo^^ital  fiMlire  of  th« 
paluti.*  |>rmL-iiU  iur  greater  didiailtiis  to  1>e  uvernuraa  than  cues  of 
accidental  Imiun.  The  oponiug  ia  coinnionl]:  mure  exteudive,  ibe  ap- 
pliance more  complicated,  and  the  result  more  prohltmatlcal.  Nerer- 
tbeleaa,  applianosB  liave  been  made  in  a  large  numln-r  uf  caiM«  «hi«h 
have  enabled  the  wearerA  in  articulntc  with  entire  diotinclniM,  »o  much 
so  aw  not  in  the  least  u>  bL-lray  the  detect. 

The  first  efforts  made  in  this  direction  resembled  obturators.  They 
vere  aimply  plugs  to  clo«e  thit  i)(:><ilerior  uaree,  and  the  results  irerc  far 
from  tat idfac lory.  It  wan  not  until  it  vnut  rM-oj^niied  that  the  tiro 
claMM  of  caM*>  accidenta]  and  congenital,  were  entirely  distinct,  that 
much  progrcM  wa*  made. 

Nearly  every  case  of  accidental  lesinn  can  l>o  trcale<l  by  an  ottiura- 
tor  irilh  considerable  eticeese;  but  wry  rarely  will  an  nblurntor  lie  of 
■Uy  benefit  in  congenital  fiinuro,  oven  if  the  conginiiial  and  aoeideutal 
cwoi  preeent  substantially  tlie  same  fi>rm  of  0|>eiiing.  For  tlm  reason 
miK'li  embarrawment  has  been  thnivn  around  titnuo  appliance!  within 
a  few  year*  pa»L  The  cJi(ircic(er  of  l/ie  liifferml  doMt*  hnt  been  con- 
ftttnded,  anil  an  inttniment  orfmiVnft/y  a'iapttd  to  »w»  c/ow  An*  Itad 
eiaimed  for  it  an  ivfunt  ayjAimtion  to  Ih/;  other  etwu.  Let  !t  bo  under* 
M(><m1,  therefore,  as  a  nile  to  which  there  will  be  hut  few  exccptlona, 
UmI  MM^fnil'tl  Jientre  of  Ike  tajt  palate  re^ttireefor  il«  twwt'fnl  remedy 
a  foft,  efattie,  and  motaUe  applinnee ;  and  that,  with  the  most  skilfully 
niBiie  inxtrafflmt,  vonal  aeticidafion  murf  be  learnrd  like  any  other 
accomplishment.  Varioia  inventi<in>t  have  been  made  for  this  purpose 
within  the  liutt  twenty-five  yeare,  from  the  meet  complicated  one  of 
Mr.  Stcaras.  dcscribwl  in  a  former  edition  of  thi*  work,  to  the  extremely 
simple  one  of  bridging  the  gap  witli  a  single  flap  of  rubber.  Tlio 
Blearne  instmrnrnt,  with  uil  iia  coniplexity,  embodied  the  only  true 
principle.  Tit :  the  rendering  availahh  the  muscle*  of  the  natwral  jialale 
to  f^ntrol  the  mowemenU  ofthr.  nrtijieuit  pntnte. 

The  cBsential  retiuieilcs  of  an  artificial  palate  are  (1)  to  repla<-e,  as 
for  ail  pu^ihle,  tJie  natural  form  of  the  defective  organs  (2)  with  suck 
mnieriiU  as  shall  riMtoru  their  functions.  Muscular  power  certainly 
pannot  bo  given  to  a  ptc«e  of  mechanijin.  but  the  material  niid  form 
nay  Im  sudi  that  It  will  yield  \f\  and  be  under  Ibe  control  of,  trie  mud- 


772 


DEFECTS  OP  THE  PALATIHB  OBOASS. 


cla  eurrouitdiu);  it,  and  Uiuf  measurebly  bestow  apoa  It  th«  Aiocoon 
of  the  orgaD  which  it  ntprawnta. 

Pio.  991. 


Fig.  S94  ropre*cnU  «  mnAe]  of  a  li«ur«d  palate,  complicnlccl  with 
hareliji  on  IIk>.  Irft  of  ihct  mciliua  liii«.  There  U  a  divigion  aI»o  of  th« 
maxili*  ftud  the  iilvonliir  prix-i^^;  iho  tridcA,  being  oo^-ercd  with  muc 
inenibr«ii(>,  lie  in  cuiitaci  with  each  oihcj-,  hut  lliey  are  nut  UDiWd, 
If  it  'u  d<x'iK.A,  n  very  Himple  mrgical  ogicnUioii  can  be  performed 
which  will  unito  both  wft  nnd  hiird  liwiiw  nt  this  poiol  of  division.. 
The  left  lateral  incisor  and  left  canine  tooth  arc  not  developed.  Fig.l 
38$  represents  the  artificial  rdtini  a»  viewed  upon  iU  Mipcrior  Kurfiice. 
together  with  the  attachment  of  «  plate  containing  a  olMp  and  two  »>£ 
tificial  t«etfa  to  fill  the  vaoaacy. 

Fio.  »9&. 


The  lettered  portion  of  this  appliance  is  madi>  of  elastic  vulean- 
)»J  rubber;  iia  attachineot  u>  the  teeth,  of  hard  vulennixed  mbbcr, 
to  which  the  velum  ia  connected  by  a  stout  f^ld  pin,  firmly  Em- 
bedded at  on«  end  in  the  hard  rtibber  plate.  The  other  end  baa  a 
bead,  markcil  C,  which  being  eonKiderabty  lar^r  tlian  the  pin  and 
titan  the  oorres  pun  ding  hole  in  tlie  veturo,  it  is  forced  through  —  ih« 
•laMidty  of  the  velum  permitting  —  and  ibe  two  are  securely  con- 
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uectccL  Tke  proMM  B  Upi  over  (he  supurior  nirfore  of  the  maxUla 
(thft  floor  of  tlw  itaras),  uid  effiH^tuiill}'  jirvvuDlif  all  incliiinlioD  to  drooji. 
T)i«  vriiiKH,  A,  A,  kikU  acroM  Uio  ]>hurjii]c,  ut  Ui«  Ihuc  of  thi-  chnnibur 
of  till)  )>liur}'iix,  txliiiid  Uw  reiniutDt  of  tlic  nntural  vdum.  Tho  iriugs, 
D,  D,  mt  upon  (Jiu  o]){)o<ito  or  unt^^ior  «ur)«Ce  of  ihe  lofl  pttUut. 

Fig.  3U6  roproMOb  n  model  Urn  tuiino  u»  Fig.  394,  with  tho  «|>plianc«. 
Fig.  396,  ui  titu;  tim  wing  D,  V,  in  Fig.  395,  vid  the  p<Mt«nor  ead  vf 
tilt'  ttrtifi<'inl  veliitii  A  alune  bein^  ri^ilile  Ui  thb  fi^tire. 

Tilt-  n-n<k'r  will  l>ear  is  miml  Uiat  llie  »Miiiial  clumcteristici  of 
Uiu  ■pi'luinco  an  a  ivfi,  etiisti«  nihetaocc  BUiug  tiie  gaji  in  the  soU 


jMlate,  Willi  a  fla]>  behind  at  w«ll  ax  bofuri',  irbicU  enables  it  to  follow 
all  muTCmonta  of  tixe  muwltat  with  whiuti  it  comtit  In  contact,  and 
UiON  (wrronn,  to  a  wrj  oouudfnibli;  (tcgriA;,  tho  fuactioo  of  the  fulljr- 
Ifivi'Iiifwd  natural  organ. 

It  ifi  this  characteristic  alone  which  made  tho  Stearns  palate  a  tac- 
ccM,  fliid  bo  produce  which  result,  Btearus  invented  the  coniplicnied  and, 
fur  most  caraa,  impiactlcable  macbiuery  ua  tieeii  in  Figs.  402  and  403. 
It  was  to  produco  llicsame  eflert  by  a  *imi>li-U[i]>liauc«,lhat  ibe  writt^r 
latxuvd  uuremiitlnglf  for  riMn:  than  tva  ye^n:  the  appliance  of  to-daj 
bt^ing  no  ruMllficatiuii  in  aiiv  ncnw  of  the  Steama  in»lriiioent,  nor  of 
that  of  any  other  author,  but  an  individual  and  separate  inTeution,  so 
v^ry  »inip!«  tliat  ve  can  conceive  of  no  diflerviit  way  by  which  perieo- 
tJon  of  rotiull  con  be  so  nearly  attained.  A  hundred  toscnimeuts  of  lilce 
diameler  now  being  HUCceMfuIly  worn,  attest  the  writer's  confidence  in 
IL  Biinplidty  biu  guuc  but  oiic  ctep  farther,  and  thai  has  been  to  lcav» 
ofl''e]iLlrcJy  the  pusUrior  flup  marked  A,  A  in  Fig.  395.  Thia  has  bcea 
done  In  England,  France,  and  Germany,  and  flccnsioDatly  in  our  own 
coantjy,  Bitd  a  parade  miKl?  of  the  Gtct,  tut  &ii  ^nvtmuDSA^. «».  "^ 
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inYCotions  of  (he  nriter ;  but  the  expcri«Dce  of  the  {Nut  showi  thit 
ill  111!  Ibc^^c  r-iu>c8  the  makora  have  failod  to  c«ii)|)i«Ir>iiiI  the  roqiiire- 
xocntis  of  (he  case,  siid  have,  in  atteDipiing  to  improve  t^e  itutnuueDl, 
dispeueckl  with  oDc  of  its  essential  cbameteristka. 

A  later  iuveiniou,  and  oue  wWeh  the  author  believes  to  be  of  alniu 
universitl  appliotiiuu,  in  repreaeoted  in  Fi^.  397.    To  ap])reedftte 

Fia.  SOT. 


importance  of  this  iDvontioii,  it  must  be  borne  in  mind  tbftt  h«ntofoP 
ha  iin^ii'umeot  peculiar  in  form  ha«  been  r^uircd  for  every  Mpnr 
fiBM.     Each  applianoe,  beini;  made  in  a  mould  of  special  ailuputiua, 
has  therefore  eulailed  upon  the  operator  a  large  arnoutit  of  labar. 

With  thi*  ialer  iiirentioD,  it  la  believed  that  with  a  few  moulds,  pro- 
ducing a  limited  variety  of  palates  adapted  to  (he  leadiu);  feature 
in  auch  laksef,  nearly  ever)-  «we  of  con^'eniial  cleft  can  be  provided  for, 
apon  (he  same  prinelplc  iix  iithf  r  forms  of  Hurjiieal  appliance  are  mado 
for  fiieuerat  use.  It  was  only  iifti-r  year*  of  t-xperiwii-e,  andthe  obierra- 
tion  of  many  ca«ef>,  that  the  ohantctciitilii'n  whivh  were  oommnn  to  all 
could  be  determined. 

Those  common  featurw  wre:  (a)  The  fisfuro  thmugli  the  soft  jmlaie 
ItialwayHin  the  m«dian  line;  (6)  the  varialions.  ifnny,  from  the  mfnlian 
line  ar«  antvrior  to  the  soft  palate,  in  tho  palntino  and  maxillary 
bone*t :  (ei  thi<-kaesii  of  (h«  liorder  of  the  lisBure  in  (he  n-ninaut  of 
th«  soft  palate  iit  gi-nrrally  tut  1  form ;  (d)  tb«  sid«l  corres|totid  Tcry 
nearly  with  cnch  other  in  length,  brmilth,  tbickiMM,  and  CODtoor; 
(«)  the  chief  variation  in  nearly  all  clefts  of  tho  Mfl  palate  is  in  thdr 
eiae  or  breadth,  and  this  is  true  witbout  any  reference  a«  to  whether 
the  6sanre  extends  forward  into  tlie  hard  pntate  or  not.  Fifcs.  3d4  and 
.297  npreeent  two  cases  of  remarkably  general  Hkentss,  although  they 
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tlifler  twoiil7  jrcnra,  in  ugc  nn<l  more  Uiao  five  yrara,  in  the  period  of 
ttni«  at  which  (hey  «vre  trcnteil. 

The  [lalate  plitced  mi  m'Ji*  in  I^g.  397  thowi  lui  in»trumcnl  wtilvh, 
witli  vnrintioQH  in  size,  ii  of  nlmoct  univcnwl  npplimtlou.  It  is  nearly 
idunlionl  with  Ui<'  palate,  Figs.  3d5  and  39lt,  wrrc  thikt  on«  cut  ntTOM 
tbc  niid'llc.  [.ik<-  the  other,  it  is  made  of  eoft  ruhbur  and,  niurvovcr,  it 
will  need  nn  additional  fixture  to  BlI  (be  ^p  to  the  hurd  palate  and 
also  keep  ibe  artifiml  velum  from  being  nwallowocl.  lu  Fig.  395 
there  is  a  projection  mnrkod  B,  which  a  made  of  soft  rubber,  and  is 
a  part  «f  ih«  velum.  This  projection,  a*  baa  already  Iwmi  uotiovd.  it 
intended  to  omUi  in  suj>|x>rting  llie  7eliun  m  poeiliou.  This  a  not 
alwsy^t  nccwmury  i>rd<.-»irubli;;  there  ac%  eoaea  wlierc  the  velum  i8(|uite 
ta  well  #u«tnincd  without  Ihii?  projwrtdon.  and  wbire,  if  it  v/vn-  appli(<d, 
it  would  certainly  injure  the  tune  of  the  voire  by  elo};ging  Ihc  naol 
poseoeo.  In  the  case  Pig.  397,  if  support  wen-  dnircd  by  Upping  OD 
the  flimr  of  the  oaree,  toiranl  the  npeic  of  the  fin^urr,  it  would  form  a 
portion  of  tlM  hard  palnte  or  obturator,  intlead  of  being  part  of  the 
Tcluin  or  soft  palate,  as  heretofore. 

OBTURATOItS  AXt>  PAI^TES  OOHBIKBD. 

W(;  ^ball  proceed  now  to  i;itn»idtT  nnolhcr  class  of  awes,  the  proper 
IrcainKtit  of  which  Itaa  been  followed  by  the  most  «ncouruKi[t)>  results. 

For  fifty  y^*n  ihc  operation  of  ttapbyloraphy  has  been  a  favorite 
one  with  surgmni'.  yet  tlie  number  of  cowg  in  which  there  lias  been 
only  a  partial  union  are  largely  in  the  majority.    In  many  iusliiaoe* 

Km.  SV9. 


\-'j^ 


>-^... 


all  that  ha*  been  nccompltihed  i*  simply  tbe  tyiof;  together  of  a 
small  portion  of  thr  mfl  pidnte,  aeroM  the  back  part  of  tbe  fissure, 
leaving  an  opening,  of  greater  or  leea  siie,  ihiou}(h  the  lianl  palate. 
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anterior  to  the  nevly-fonned  septum.    This  opening  ha«  geoieraUy  b9e^\ 
plu^s)  witli  tui  obnirator ;  but  voc«l  articulation  has  b««u  liulc,  if 
all,  improvMl.    To  ludct  ibis  emerjtsDCjr  »  ttew  ibrtn  of  artificial  velnm] 
wafl  invented.    Fig.  39d  will  illuiiirate  audi  a  caw,  with  the  obtur 
aud  artificial  palate  in  litu. 

'Dw  pati«Dt  ITU  a  man  lidy  yean  «f  age.  Th«  operatioo  ofsiaplif- 
lurapby  had  beeu  pcrformwl  twenty  ywins  pirvioutly;  an  obturator  «f  J 
nlver,  and  afterirard  one  of  vulcanite,  biu  liwn  worn  coiwtantly  everi 
eiiicc  Nevcrthelen  tli«  articulation  waa  not  b«n«6tmi,  the  retcon 
boing  thu  Mine  t»  in  every  other  cam  »f  staphyloraphic  operationj 
tbo  new  flfshy  palatv,  uuirkod  A,  not  being  long  euougb  to  close 
any  muwular  effort  iho  passage  to  the  Darea.  Tbere  wax.  however, 
Bome  reiuaininK  muacular  aciian,  to  utiliz«  which  power,  was  the  d< 
object  to  l>e  aclaioed.  I^lt«r  B  sUhwj^  ilie  obLuralor.  and  letter  C 
Teluni.  In  tliia  iii^iance  the  obturator  is  made  of  solV  rubber,  the 
Bam«  as  the  velum,  and  when  tn  uw  t}i«  velum  ia  but  an  extension  of 
the  Dttiuml  palate,  n«  uxo  in  Ftg,  398. 

_      jgg  Fig,  399  iihowB  iht;  appli- 

ance when  not  in  use.     The 
plate  D»vcurt»  tlie  obtumtur 
to  the  teeth,  nc  in  other  canes . 
of  ariJfieiAl  palutot.     In  or* 
der  to  introduce  the  piece, 
tlie  broad  flap,  C,  should  bfij 
fir8l)MflK<(lthn>ughlfaeof 
ing  in  the  mof,  uiid  pti.tlied 
bock ;  tlic  whole  fixture  will  j 
readily  fall  into  correct  po-^l 
»ition.    In  tlie  case  of  thia  [ 
pHtic-nt,  tho  improvement  in  vocal  arlicnlatiou  wa4  immediate  and  vcxj ' 
decidiMl. 

Fig.  400  illustrate*  another  ca»c  of  a  similar  character,  but  with , 
ineideiitnl  cireunistauces  mueh  more  intcn^iiling.    The  patient  was  a! 
Inily  sixty-two  years  of  age,  for  whom  staphyloraphy  was  perfimnt^l 
in  1845  by  a  distinguished  surgeon,  and  the  result  was  a  n-ninrkalilv 
eucceas.  so  far  as  ih«  union  of  tiie  parts  was  ooneemed.    The  union 
waa  perfect  llir.xiglmut  the  entire  length  of  the  fitmre.  including  the 
uvula ;  but  although  (be  patient  had  nppliol  henelf  diligently  to  tba  i 
improvement  of  her  si>eeeb,  »hc  wn«  unsatisfied  wiih   her  profre«.I 
I'he  &ult  being  the  ksuiv  m  in  all  other  eases,  — too  short  a  palate,  — 
the  remedy  muat  be  llie  same.    Bui  here  nrme  another  difGculty.    There 
was  no  opening  through  the  roof  of  the  mouth,  as  in  case  of  Fig.  .198, 
and  there  was  no  melhnd  of  wf  orinjr  the  drvirei)  palate  exlcnnii)))  to 
the  inferior  aur£u!e  of  the  natural  palate.    To  convey  to  the  artificial. 
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T«ltim  tho  action  of  the  lirvaivrai  palali  vu  easeDtisl  to  Buocon.  Aft*r 
■lion  Willi  a  !<kiirkil  and  iJiritJii^iiiiihei)  dUT)(con  uf  tlii^  city  (Dr. 
i.  Pftent,  Si-w  York ),  it  w»8  (l<?ciik'<i  to  udiIo,  in  ■  mcwun.-,  Iho 
op^mtioD  of  twvolj'-five ycmn  before;  aud  mi  opening  was  made  throitgb 
dvo  tott  palat«<)ii  tho  m«dUa  line  ijuBcdiaUily  behiud  the  bard  {Htlile, 


Fio.  4D0. 


*»  Anna  in  Fig.  4<M.  T\w  opening;  was  aBimpleetmi^ht  iiivuion,  wkicli 
ITU  eubMi]ucD(l)-  «ikrgc(l  liy  wearing  a  toil  for  a  »\wn  tititi\  Thcro 
WM  no  jiniii ;  biit  liiile  bleeding;  aod  in  a  feir  dsyjt  it  wbh  i,iii!n;l3r 
l>ealefl.  What  complicated  the  ease  still  further  wiu  tbi-  hiv  i>f  all 
the  tMith  in  tlic  upper  jaw,  aud  an  entire  upper  deuturo  hn^l  btf  n  worn 
fnr  ymrv.  Th<'  arltfirisi  |uJate  was  Bttai'he<l  to  sudi  a  di-iilun',  nn<l 
iiMU'nil  of  proviug  drlrimcnliil  I'l  the  deitturi.',  it  wn.-t  un  iKlvniiiugo; 
Mrviiig,  wbcn  in  plac«,  to  keep  tlii!  Iiuc-k  (.>dge  of  thr  phii«  friMQ  the 
powibility  of  dropping.  Th«  mnrkod  impruvt-mi-tit  in  nrttouhition 
mim]  the  ^ratificatiuii  of  tb«  paticiit  wore  a  nufliiU-ni  jiutificaiion  for 
lh«  piirluil  undoing  of  siub  nn  iidmirnhlf  surgicid  operation. 

TIm'  later  cxporicnco  uf  lliir  writer  favom  tbc  idea  of  a  parlinl  sta- 
ptiytoraphic  operation,  with  a  virw  of  making  n  narrow  bridge  8<Toea 
the  poetirrior  purt  of  the  fiwiiirc.  Evt-n  tho  tying  of  Iho  hifurctiteduruU 
together  would  bo  of  litr  more  mtvI^h-  to  the  p«lifnl  th»n  a  uaion 
Ihrou^out  ttie  ]eap,h  of  the  cleft.  8uch  a  slight  bridge  of  the  gnp  iit 
more  easily  aud  certainly  obtained  than  when  greater  aitemplH  are 
mode ;  as  the  surgical  opralion  can  be  supplemeuttrd  by  nn  artificial 
velum  of  a  very  simple  character,  the  patient  thus  derives  the  highMl 
benefit  which  surgical  skill  can  at  this  day  give. 
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Method  of  M'ikiag  an  Artificial  Pitlate. — The  Micona  of  tliCM  a| 
nluuicfe  dt'pcrid*  very  miicli  tip>ii  the  pcH«ct  Kcxiumcy  uf  the  itkmIiJ  ; 
s!nc£  It  ia  upon  thw  tlint  th«  jwirU  Mm  ntouldwl.  It  is  laM-iiiinl  (Uut 
the  entire  bordvr  i>f  the  (i»urt:,  from  the  apex  to  die  Dvula  sliould 
be  perfectly  fvprcavnt<:d  in  tlie  niMlol,  aa  tliaie  pans  an-  wlieu  in 
repoie.  (t  is  xlso  ni^ssury  lliut  Uiv  muilel  aIiow  il(<fiiitldy  ibe  funn 
of  the  carity  above,  and  on  «itJivr  mdv,  of  tht!  <>iH-mug  tliniu^h  the 
hard  palate;  Mnce  that  part  of  tito  cavity  u  hiildon  fntm  llir  t^yiv 
It  i&  deBimble,  although  it  in  not  CMeulial.  that  the  pcXrrior  nurfava 
of  the  remnant  of  the  soft  palate  be  ■homn ;  bnt  it  i«  r«iK.-v-i»lly  ini- 
portam  that  liie  anterior  or  uadcr  eurfave  be  r«jin.'»enl^d  with  relaxed 
mu«cl«M,  and  tn  perfect  repoK;.  The  impr«ntion  for  Mich  a  muclol  miut 
be  Ulceu  in  plaster:  it  ia  (he  only  material  noir  in  UHe  adaptcil  to  the 
purpoiie.  An  nrtiinary  Britaonia  iiapn--3^iun  cap  may  be  udmI.  ^electiag 
MM)  curmpdnding  in  Mxe  and  furm  to  the  geuern)  coniuur  uf  Uw  >aw. 
'Hiijt  cup  will  b(!  found  ton  Hhort  at  thi^  ixKttnrior  edgfi  U>  receive  tlie 
(oft  pillule,  but  it  may  be  ftxtf^nd^l  by  the  iiddilion  of  a  piece  of  »h«4 
gulta'pcri'liii,  whii^b  nuift.  be  ni'>iilil<^^  into  'och  form  tu  not  to  imping 
upvu  the  »i>ft  palate,  but  which  will  rcatrh  under  and  beyond  the  uvula, 
and  thus  protect  the  thrnut  frum  any  droppings  of  plasty.  Before 
Kmn^  the  jilwter,  the  posterior  edge  of  the  ^utta-pereha  exteiisiim  imiy 
be  »ot\eiied  by  heut.aud  intr.jdiiced  into  ihe  mouth.  Omtuct  »-ith  th* 
soft  palntc  will  cauw  it  to  yield,  so  that  there  is  do  danger  of  it«  fbrdng 
away  the  soil  tissues  when  Uie  plaster  is  u»cd.  The  Rtft  etfort  will  he 
to  j;et  only  the  linj;tial  aurfaee,  Ukiug  pivcttution  not  to  use  t'»  much 
plasieir.  After  trial,  if  the  iinprtwion  kIiow  definitely  the  entire  bo<^ 
der  of  ihe  fi-^ure,  and  the  Noft  patato  has  not  been  puabexl  up  by  ih« 
•paaniudie  aciiou  uf  the  li^'ator  muwlce,  it  b  ftU  that  b  ihuH  far  de- 
ured.  If,  huwewr,  the  *aft  [Ktrt»  hnve  been  disturbed  (vbieh,  on  cloM 
ConifHin.icin,  a  liltJe  exp«-ienve  will  decide),  it  U  belter  to  lake  a  model 
trim  iliv  tiiipreasiou ;  and  upon  ihlii  model,  eslemporute  an  impnsMOii 
cup,  «.i  descrilK'd  <m  page  766.  Thin  U-mporary  cup  will  have  ih« 
advantn<{e  of  tlie  furnier,  inaamuch  an  it  refjuirce  but  ■  thin  lUin  of 
piaster  to  accompliiih  the  result,  tliUK  Inw-ning  the  danger  of  dititurb- 
ing  tht>  soil  litdues.  AiYer  the  T«-in(i\'nl,  tf  it  i«  seen  that  any  surplus 
has  projected  through  the  fiwiirt'  auil  Kprcad  out  over  the  floor  uf  the 
oare*,  it  iihoiild  be  Irininied  ullt 

In  moKi  nvH!*  xurh  an  iniprettnon  will  be  all  that  is  required.  Bueh 
an  iiiipri-Miixi  can  be  taken,  with  a  little  expcnenee,  quite  as  readily 
M  a  vorrcet  inipre«»ioQ  for  a  fvt  of  teeth.  The  alt-iinponaut  point  ia 
to  have  the  border  of  the  fissuro  clowly  defined,  with  the  noft  p«rt8 
banging  in  their  reiaxed  eonctition.  It  is  not  et^ential  to  oi>e  of  utpe- 
rieuce  that  the  pharyns  behind  the  uvula  »lii>uM  be  ijtk«-n  in  the  im- 
prenion.     When  the  model  is  obtaiued  from  the  inipnnion,  a  lepn- 
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be  nva(l«,  vilh  iufficieat 


for 
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Bentalioa  uf  the  phBrrnz  can  be  nva(l«,  vriib  iuDicieat  acxuiBcy 
pnctk'iil  puriKucfl,  hy  c*Tv\a-^.  It  U  uuly  when  tbe  floor  of  Uid  oarcs 
is  UMil  for  tht^  iiu]>|>i>ri  of  Itio  jalAtt.',  UiiU  il  becomes  neceasary  U  obtain 
A  moTt!  cottiplicMw)  inipirio-iofi,  uii4  wlik-li  «liall  r«]>r»eiil  uot  only  a 
jiortinn  of  the  buccnl  caivily,  hm  itll  tbc  wnMiijiiceiii  nttuil  tavity.  When 
Uiid  is  required,  the  next  elc|>  will  be  to  obtain,  in  coiijuiiciion  with 
thk  Impret&inu  of  the  uod«r  surfRov,  (which  w«  cull  the  pnlaiul  iiupnea- 
dioii,)  an  impremioD  of  the  up[*r  or  nasal  Rurfaoc  of  the  liurcl  jalvte. 
ThlH  can  be  done  by  filling  the  cavity  above  the  roof  of  titi;  mouth 
writl)  itoft  pliutur  down  to  the  bonlur  of  the  fi^suro,  ami,  while  yet  very 
ton.  iiiimcaliately  carTying  the  jwlatal  impression  against  it,  and  retain- 
ing it  in  that  ponitiuu  until  ilie  plaster  is  har<],  wliicb  uuu  be  easily 
Bac«r(niti(Ml  by  the  n-iniuii.t  in  the  veMel  IVoin  which  it  wai  talcen. 
Taking  the  precaution  Ui  pikiiit  tlie  surface  of  the  palutiil  tinprvMion 
with  a  silution  afsunp,  lo  prevent  the  two  mnwes  from  mltierln)^  when 
brought  iu  Aimtacl,  ifiere  will  be  no  difficullr  iii  reraoviuj;  it  fniin  the 
moutli.  leitving  the  ma^  which  forms  the  na^l  portion  in  «i'Ju.  With 
•  Kuitable  |)uir  of  twetown  thin  nuus  is  easily  carried  Imckwurd  aud 
withdrawn  from  the  month ;  the  irregular  surfWe  of  eoulact  bdi- 
cHleb  it«  relation  to  its  fellow  when 
bnwithl  to^elher. 

Fig.  401  will  show  sueh  an  im- 
pnwi'Xi.  Thu  |ionion  mnrkcil  A, 
B,  C  wilt  n-Hitily  be  diKtiiiguished 
aa  that  wtiieh  entered  tlie  iirsuI  cav- 
ity. Tlie  line  of  separation  from 
llie    pidittal    impr^OBton   is  plainly     tJMr^^^ 

indi<T»ii-tl   ill   the  cngraviug.     The  ^^^^^ 

groove  miirlted  D  !<h»WM  chairly  the  if^^Bit  Wirt-'t 
unpre<»ion  made  by  the  deiicate 
uvula  in  the  xoft  planter.  The  naMl  portion  U  relatively  large,  show* 
ilig  nil  nuiiHLinUy  liir^i-  iiiwal  cnvity.  The  vomer  lie*  b«7lwcen  tlie  pro- 
J«t'tiiiii*  mitrkiil  A,  A.  Ihow  projeirtions  entering  thr-  naul  parage*. 
Tlie  Miirla'K*  marked  B,  it  came  iu  contact  with  the  middle  liirhinntod 
hutKv;  the  surface  marked  C,  in  contact  with  the  inlerinr  lurhiunleil 
li'we.  In  many  inslanoee  tli€ae  turbinated  Iwues  are  so  Urge  as  nearly 
to  fill  the  nasal  paaxajEea. 

Tilt'  method  of  obtniiiiog  a  model  of  the  month  from  this  impretvion 
does  unt  rei)uire  any  particular  di^cHpiiiHi.  Tin*  prxcesn  is  similar  to 
tlie  making  nf  a  cast  into  any  other  mouth  impression.  The  model 
Tvpmmted  in  Fig.  400  shows  a  convenient  form  Ibr  such  a  case. 

Whiiu  tlie  nasal  portion  of  the  impretsion  does  not  indicate  (he 
•uperior  surface  of  tJie  soft  palate,  the  jwrt  may  be  represented  in  the 
mudd  liy  carving.     U  is  uot  ewenttal  to  the  success  of  the  artificial 
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palate,  lliat  tlic  posterior  eurlace  of  the  soft  palntd  should  be  rcpr^ 
tiKiiletl  with  till;  Nimu  iivcuru'ry  thut  is  nKjuired  on  the  inferior  Fiirfact 
uroii  hi)l)i  siirlauM  of  the  h«rd  palat<^  By  tlie  ai'l  of  a  Hmuli  mirror 
aud  a  blunt  probe,  iho  ihickncoi  of  the  velum  and  tlie  depth  behind 
lJi«  Gs«uro  can  be  afruertaiDcd :  upproximate  accuracjr  b  eufficieot,  stnoe 
Hat  portiou  of  the  artilicial  pulntc  cumiug;  in  contact  with  it  id  no  elastic 
that  it  easily  adapu  ileelf  to  a  alij^ht  inequality,  rendenag  abitolule  ai^ 
curacy  leas  important. 

The  next  step  will  bo  the  fonnati'Hi  of  a  model,  or  pattern,  of  the 

palat«.     Bhc«t  {cutlu-prreha  i«  pri;fcmblc  for  this  purpogtc,  although 

wax,  or  nvait  otliur  pliwtic  cubttanvc,  might  atuwcr.    The  form  whi^ 

Fio.  402.  Fm.  103. 
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ohouM  li.  ji ,,  i]  in  liHler  indicated  by  the  drawing,  F'lgt.  395  and  406, 
than  ii  >  uuiil  ur  by  written  description.  The  Siearm  Instrument,  of 
which  a  eiit  IB  here  given  (Figs.  402,  408),  w«  made  to  enihracr  tha 
edgot  of  ilic  ftjHure,  and  was  slit  up  through  the  middle,  ro  tlial  when 
the  edf;es  of  the  flsgure  approached  i-acli  other,  m  they  always  do  in 
swallowing,  the  two  halves  of  the  iniftruMienl  wwdd  aJide  hy  each  otlier; 
»  tliird  flap  or  longue  was  made,  and  nupjiorted  by  a  gold  s]>riDg,  to 
cover  and  keep  closed  this  central  slit. 

TJii-t  comi'licated  provision  for  the  contraction  of  ihi-  ft-wun-  in  en- 
tirely Kupen^Ied  in  Fi^  'i95  and  406,  by  making  ihi^  iimlrumcnt 
wmcwhai  in  the  form  of  two  leaves,  one  to  He  on  tlie  inferior  and  th« 
other  upon  tlie  superior  surface  of  the  palate,  and  joinnl  togvther ' 
along  tlie  ineiliun  line.  When  the  fiaeure  contract*,  the  halves  of  ihv 
dividt-d  uvula  slide  townrd  each  other  between  these  two  leaves.  The 
potUrior  \wrt.iou,  ntatkeid  A.  in  Fi^.  :!!)5,  is  made  very  thtn  and  deli- 
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eato  on  all  iu  Cflgw,  u  It  occuplod  the  chamber  o{  ilie  pliaiynx,  bdi] 
b  tabipct  to cuiutnnt  riiucuIjit  m<iTeinL*nt.  The siike  are  rulled  tilii^htl; 
upward,  «rliil«  the  iHivicrior  cikI  i«  curved  dou'Dvanl.  The  itiferUir 
portiiin.  murk«d  D.  I),  Khuuld  rcuiili  oiily  to  the  haw  «f  tlie  uvula,  and 
tiriilgt-  (linx'tly  acrtM  the  (thaiiin  at  thb  point  (Fig.  396);  and  no  effort 
to  iiniUit<>  thou  vuta  should  In:  made  Tlie  extreme  posterior  sod  ahould 
nut  ?vai7.1i  tlic  pwtvrior  wall  of  Hw  pliaryitz  bj  a  quarter  of  bd  inch 
when  all  the  miuclve  arc  rclnscd  (nllhougli  sufaaequent  um  roust  deter* 
miftu  wltutlicr  to  iocruuc  or  diminuth  thin  ipacc),  thus  leaving  abundant 
rifuiii  for  mpinition  and  for  iho  puMigc  of  naaal  souudi.  In  cawM 
whin-  il  in  dotirablf  to  make  tho  tn«trumcnt,  njr  br  an  powiblo,  indi> 
pfadxQi  of  ihc  Iwth  for  il«  support,  ttio  anterior  part  which  occiipica 
the  ap<!X  of  the  fiwtire  in  the  hnnl  palate  may  lap  over  upon  Ihc  floor 
of  one  or  both  naroa.  Such  a  prviji'dion  i*  »wn  in  Fig.  39S,  raarkrd  B. 
and  a  liki?  procoM  i*  aecn  in  Fij;.  4(*8,  hui  not  leltcn'd.  TiVi-rc  it  not 
for  llita  pnX)Dw  in  th«  fir«t  -a:te.  ihi-  pn.tate  would  drop  from  the  figgure 
tato  Otv  ntoiilli,  the  ringb-  rlusp  at  the  sxtremo  anterior  ml);e  not  being 
tufficient  to  ki-rp  ibe  wW<^  nppliancn  in  place  throughout  its  entire 
length.  Caution  niUnl  bi^  i-xiTcincfl  that  tht«  pnijcclion  rnttTrin);  the 
oarta  be  not  tixt  targ«,  or  it  will  obxtnict  the  |M«iag«,  and  gire  a  dis- 
agreeable nasal  tone  to  the  voice. 

All  tho  p<K;uliaritic«  dwcribod  must  be  provided  (or  in  the  gutts- 
porvha  model,  which,  aOor  having  beco  carefullj  formed  upon  the  CMt, 
may  Iw  tried  in  the  lootilh  to  ascertaia  its  leaclb  or  necowary  varia- 
ItoDB,  When  its  ultimnie  form  had  lieen  dett-rmiiied,  prorinon  must  be 
made  1o  duplicate  it  in  eod  rubber,  A  familiar  illii>tmtion  of  the  pro- 
eeea  here  to  he  adopted  is  found  in  the  parallel  proccM  ciujiloyed  when 
a  eet  of  leelb  ia  made  on  the  vuloaiiito  baito^  A  model  form  i*  made 
of  wax  and  gutU>pereha,  baring  tho  tMtth ;  and  in  all  its  prominent 
ebarai-teriatif^^  hu  the  shajM  dittjivd  in  the  complcteil  denture,  the 
rubbi'i-  duplicate  being  Tulonnii«d  in  a  pln«tor  mould.  In  like  manner 
the  ntblKTdupHcatoof  tbciMlatc,  as  before  deeoribed,  maybe  made  in 
a  pln»t«'r  mould. 

If  ploDl^r  it  used  for  the  motildN,  it  murt  be  worked  bo  that  the 
sarlV-e  sliall  lie  free  from  air-l>ubble».  or  the  rubtter  palala  will  be  cov- 
ered with  excreaoenoes  that  cnunot  readily  bo  removed.  By  covering 
the  surface  of  the  mouM  with  collodion  or  liquid  lili-x,  it  will  be  much 
Improvot.  But,  ordiimrlly,  pUwter  ronuldn  will  Iw  f.mnd  too  tiouble- 
Bomu  for  general  use.  They  may  bo  put  to  a  mnM  ^xrellent  um>,  how- 
ever, by  lining  one  to  make  a  duplirate  of  tbf  (rutta-prrrha  in  hani 
ruliber.  This  is  not  neoeMarr  with  thtMe  who  have  had  much  expen- 
eaoa,  but  with  lM>ginn«ni  it  will  be  difficult  to  work  op  the  gutta-percha 
as  Dieely  m  may  W  di^intl :  a  dupticnto  in  vulc-jiiiiti'  will  i-tmblc  the 
operator  to  make  a  mnn  artUlic  model  of  the  palat«,  a&d  one  which 
flui  bo  handlufl  wjt}i  ^rcat«r  freedom. 
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A»,  in  lh«  rounw  of  a  tijctimo,  n  considerable  number  of  vliutic  pal- 
ates will  hn  n^uirrd,  the  mould  which  proiiuvM  ibera  should  bo  miulQ 
of  wmc  durable  niAtcriitl.  The  type-tneUtl  of  coaiotucie  is  admirably 
sdnpted  to  thi«  ii«c.  A  voi;  complete  muuld  U  one  mode  of  fuur 
picom,  which  will  produoe  a  paUtle  iu  anv  <x>iitiDuous  piece.  Fveh  a 
mould  rc<)utn»  very  nico  mechanical  nkil!  in  fiiiioK  aU  iht  partii  ai-fu- 
nilHy,  Biid  unless  the  operatur  hun  hii'l  experience  in  sucli  a  directiaa 
it  u  bctlct  to  simj)Utjr  liie  matter.    Y'lg,  404  dhovra  a  mould  m  £mr 

Fin.  401. 


W  '  g^ 


pieces.  The  blocks  C,  C  are  accurately  adnpteid  to  the  hodj  of  the 
mould,  marktsi  A,  and  are  prevented  from  comiu};  into  inHccurate  coo- 
tact  ttitli  eai:h  olher  hj  thu  flan^  O,  D,  which  overlap  and  real  upon 
the  sid«a  of  the  main  piece.  B  aboira  the  top  of  tlie  mould,  and  the 
groove  E  provtdcii  for  tlie  fuqtlus  rubber  in  pu<-king.  Such  a  mould 
makes  aa  perfect  nn  appliance  aa  can  be  prodiict^l.  llie  ]ialAtc  u  (lue 
bomogeneoos  and  imepuruhle  piece.  Tl«?  <-ut  will  nulBciently  ludU-a(« 
the  form  of  the  Mivftrsl  jiarUi.  Kacli  of  thaw  piece*  i»  Gnt  made  In 
plarier,  having  i-xactlj  tlic  fbnn  dMircd  in  the  Qrpe-tDetal.  They 
Pi«.  ton.  are   Iben    monlded  in    Mod,  and 

the  lyi>e-meUil  cast  as  in  making; 
an  ordinary  die  for  swafpng. 
When  in  use,  a  clamp  Biiuilor  to 
Fig.  40'}  is  placvd  around  (ho 
^^  ^—,-  niiHild  to  keep  the  several  pans 

[1  ^H  ^B  I  firm  in  tbtnr  poraiion. 

^^1  I  ^V^      Fi)i.  -106  «liom  tbe  p«lat4>  rotn- 

plcle,  with  tin  Attachment  to  the 
teeth.  The  palate  i«  tecored  to 
[the  plate  by  a  pin  of  goM  pa.'iiting 
ihrntigb  a  bi>lc  of  the  »ami*  niwi  in 
t-i"  jiUiiiei  the  bead  on  the  pin  being  larger  than  the  bole  through 
whidi  H '.»  (creed. 
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Bj-  making  ilie  |ialai4!  in  iwo  pieces,  to  be  jdii«d  nfter  viilcanizmg, 
u  Bliumn  in  t'ij;.  -lOi,  tlic  nitmld  may  be  miule  In  oaljr  two  pieces,  luid 


Pio.  107. 


Fki.  400. 


W^     irilh  very  ]ilil«  trouW«.     WhcD  in  iiiw.  (he  two  ptocw,  m  bore  irpre- 
"^     •eniwi,  are  houii.i  !».««'•"«'  at  ilw  forwiir.1  part  by  tb«  gold  pin  before 
^     referrcil  to ;  ui.]  a  fow  »titc)i«e  of  mIIc  secure  it  at  llic  po*l4>rior  part. 
■^  Tbe  insmimtnt  Uwn  bcoomea  idealiLuil  wiili  that  *hown  in  Fig.  406. 
^^K  Fig.  409  showt  tlto  mould  ur  lliuk  in  irhich  it  w  vulcJUtbod.    that 


fut.  tm. 


flwk*  wen  made  expmsly  for  thU  purpose ;  but  tboy  are  not  so  nnlike 
tho  flaokH  ia  common  uae  in  dratists'  I alionitnrii^  that  tlic  liNlcr  will 
Dot  anHwor.    The  oommon  flask  ia  eimply  imntM-ivxarily  thick  or  drop. 

Thn  mould  is  readity  prmluced  in  th«  following  mnniicr-.  Imlx^  the 
two  i»^tK9  of  t]te  palste  in  pla»t4!r  in  oo^half  of  the  Ha^k :  when  the 
Iila«l«T  ie  aet  and  triromeil  inro  form,  duplicate  it  iii  type-mclal  hy  n- 
moving  tho  palnto,  vnrnt<)iini;  ihc  mirfiicc,  moulding  in  *and,  and  cait- 
ing.  In  mnking  Ihv  muiiI  mould,  ukc  a  ring  of  ohuct-iron  of  the  aamo 
diami'l^r  m  (he  flank  and  three  or  four  incbea  high :  slip  it  over  the 
Iliuk,  and  park  l^ill  of  und.  8ep«rale  them,  remove  the  plastrr.  rclnm 
t)io  fln^k  to  the  Band  mould,  and  lill  with  the  mctleil  molal  thro<i;;h  a 
hnin  mndi>  in  the  side  or  bottom  of  (be  flaek.  Ilavinii  (hns  mado  oDe- 
half,  Milwinncinlly  (bo  aani*  pr'H^«wi  will  produce  the  rwunlprpart. 

Fig.  Vtti  show*  the  mmdd  which  produces  tbc  palate  illiulnKed  by 
Fig.  397.     It  \»  ibe  Dio<t  Nrnple,  and  nt  th«  M,Bn  vVtnt  l\\A  tonx,  quro- 


iproTi-mOTit :  th«  littler  mould  yiddt  n  pi«ce  formed  of  rwo  c«p«- 
ritWi  piirw  of  nibbcr,  which  miut  Iw  «ft«rwiird  joiDnl  by  stitching  or 
olhontuM; :  wliiUt  the  ftirmor  (Fig.  409)  produiiva  Mi  ippliuiicn  to  oH 
picco,  Hi)d  lu  piTrvrtly  Itnulicd  lu  by  (be  more  ooniplic«l4.-d  nuwM  of 
four  pi<.-cc«,  »liowii  in  Pig.  404.  Liulter  A  nprwuts  ihu  bnM  of  tW 
mould  1  B,  the  middle  Mction,  whicli  ui  plAoed  on  the  top  of  A ;  tod 
the  third  section,  or  top,  C.  completes  it. 

The  uechanica)  prweaara  by  whidt  tbu  mould  ta  made  ar«  tuWtaih 

^ally  Ihe  iame  as  given  for  malciu);  those  befure described.    Tlie  padt- 

iiilt  of  the  mould  with  rubber  sbnuld  be  dotie  in  the  mudu  mknurr  m 

when  hard  rubber  ia  used  for  a  dental  bam;,  niih  uhii-h  prociiw  It  ii 

laaeumed  thai  the  render  It  lamiliar.    By  wMbing  tlio  nirfsco  nf  llie 

.  mould  with  a  thick  volutioii  of  soap  previous  to  packing,  the  paUi* 

I  will  be  more  easily  romored  nflcr  vuk-aniiing.    The  rubl>er  u«ed  (>'i 

■  this  purpcHH)  mtiRt  be  a  more  elastie  corapound  tlian  that  fur  a  dental 

base-plate.    The  composiiion  uoed  for  the  elastic  fabrics  of  cnmnH-m 

will  aiii>vr4-r.  if  made  of  selected  mal4>rial«.    There  ia  alio  on  eale  at  the 

jeota)  dcpiiiii  a  sof),  elsfiiic  compound  adcuirnbly  adapted  to  the  pur> 

with  Hccompaayinj;  iuatnictioiiit  fur  vulcauiiing. 


tH^fsro. 


Thin  hooH^h^^^ti/  of 
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INDEX. 

Bikgla  rrfarcneps  <rill  bt  found  iiB'lrr  lMdtii|t  vorj  aftlllfi;  iBail7aBt]Mt«u« 
referrwd  l»  andcr  ta«^  waH  of  till*.  >n<l  wmctlmMi  vndvr  It*  •fnoiijPB.  Prwd- 
p«)  ni^4at*  i>r«  Bt^hftbelloaDr  >rraBg«4 ;  Imi  ilctBiU  ui<l  nbMlirliilaa*  are  mum])/ 
(Itni  in  Uie  or>l«T  ot  <lMorl[>U«a  to  U>e  uki,  m  •«  |«  pnMnl »  full  ■joopal*  ef 


ASitOKMAI.    dtvttapmrat  %a4    ar- 
raagcBiFiil  of  (•elh,  41& 
AbrtLtinn  of  iMlli.  olMnlcAl,  SM;  m«- 

obanical,  2M. 
AbMsnt,  BNaoUr,  233t  awiBW  sttd  m«il- 

ioal  ir»iin*«i.  336 1  lurgMiil  lr*at- 

UMI,    2X7:    cffKO  In  lower  jav, 

S88. 
AbtorjilioQ  of   rItpoIiu'   *al1*    atdhuiI 

lM4h,  1M4:  line  rcqalrtd  kOer  ex- 

inMloiiorWMb,  Mi. 
Ae)da.Hreel>  on  leeth.WMionii'a  f<ip«ri< 

nmi*.  2M):    u»  in  n>flBlng  gaU, 

S2!l :  for  piekUnt  goM  I'td*.  <^lil. 
Afllii*!  Multrj  fordoMrojItiKntrYo,  870. 
Adbvaion.of  nm  to«ticck,  liT;  ofooa- 

IM*.  Olib;   «r  viicuu«-«wTltjr,  COS; 

of  p*HtaI  pi«t«,  GSl.  «ST. 
AdhMtt*  (Old  ML  Wa,  «i6.  842.  S4B. 
Adjiulmcnl  oC  pDrMUln  teeth,  lo  pryd 

SUM,  A91i-ti00:  la  nluiuliiiim  pUl«, 
fS:  In  *itlo«nltv  pUio.  iV^>. 

AlbMlo*  in  wiMllim  bbiI  iirr*iijf<>mrnt 
of  laeib.  MS;  rule*  aod  Ulutun- 
lloiM,  VS^IM. 

AlkkllM.  a«ttan  on  l«elb.  WmmoU's  «i- 
IwriMMtiU,  SSO;  for  «l(«nalng  (oM 

IiltilB,  *OSi  eboopliuilc  pUle,  CSS; 
n  0Dnpo«ltl«B  of.  lUntal  potoel»t», 
TIT.  ronltaaoiM  gmot.  IHM. 

All^r*.  for  KoU  ^l*.  BSn,  fcrvnlns. 
681 :  for  4U*.  6«t,  prupertha  and 
fomulM,  Ml :  vf  tin,  fbr  phtot. 
Ml ;  ulsnnlc  itU«.va.  lUS. 

AhmlBiin,  lilitoij anl  ptopmiIm,  IWI : 
ratainj;.  QTIi;  *ii*ev<l  plaiM  and 
•oMer.  CUD;  diimMlily  In  mouih. 
en.  M  %  mnurial  for  SMks  uid 

B««*'«  ■hiMlno-plMllo  pT0«eM,  Ml- 
073 ;  lmpr«Ml»n,  062 ;  flnt  madBl, 
M 


ttt;  piMter  tnowM,  SSI;  taUri*' 
nodtt,  fU ;  nrr*ii(iji|t  lenlb  aad 
was  pUlCi  MS;  Di<)at4ini;-naak, 
OSS;  prepttringaWd  beuinx Malrii, 
8iQ;  pnarlnf  nuul,  (lil;  trlnoilsf 
Mi(lpalitinin|;i>laii,  Of:!;  )«lilmn)t 
prooesa.  A74:  Uhct  plain,  6T£:  re- 
pair*, t<76:  aiUoluntnt  of  Ueth  by 
tal««nil«,  TIO. 

AItooUt  prooMaia.  analoin;,  63 :  a*er»- 
tiiBadPitollattaii.  24U;  abrorplion, 
around  leetli.  :2I'I :  afttr  citracllon, 
GM;  bjponropj  uf  waili,  'It' ;  porl- 
(Wtilia,  -iHO. 

Amnlfna.  for  tilling  iMib;  [notrvmcatr 
for  ualDg,  301. 

Aaieatberia.  genmil,  410;  eth«r  and 
cklorafomi.  111;  bjdmla  of  eM<>- 
■ni,  bioblorld*  of  neibjrleiio,  414: 
nitrous  oiide  and  appiralua,  413. 

AsRslbnU.  Wal:  («ntc*laliMi :  hTpo- 
dortDlo  inleolloo,  4I&:  d^ciro-mkr- 
aetlatii,  4)A:  opraj  npparalna,  418. 

Anatomy  and  Pbytiologjr  of  Ibe  »oulb 
■nd  r(«e  I'l. 

Annvaliii^  gold  plale,  6ST. 

AalAgoniam  of,  orllBolallfolb,  090;  na- 
tural leaib,  99. 

,\nitira«lte  onal,  fur  in«1tinf  f>old,  bSS : 
for  porovlain  furnnco,  71). 

AnliiDOti;,  HlTfei  on  g»Id.  622:  a*  alloy 
for  mttallte  di««.  M\,  G«3l 

Antrum  nifclnneriantiBi.  H>:  dlteaata  of 
■nd  irpaiineni,  IHl,  18T,  400. 

Aqan  r«gla  praooH  for  roBDln|>  gold. 

bin. 

ArApoloun  a«ld,  a««lon  en  nerto  pulp, 

:!16.  S71. 
Arforiee  of  Moutb  and  faco;   lBl«mal 

varolld,   70:    sxteniAl  oarotid  and 

branolua,  TO>74. 

TBS 
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Articulation,  of  nalural  teeth  (gompho- 
■ia),  98;  of  artifioial  t«eth,  671- 
677,  Imponance  of  acourtoy  in, 
677,  600,  694. 

ArlicuIatorB,  melsllio.  675,  684;  plas- 
ter, 572,  646,  654,  684. 

Artificial,  palates  or  Tela,  766;  teeth, 
ueceiiity  and  ulilitj,  488;  prepara- 
tion for  ineertiag.  504;  methods  of 
inserting,  496;  different  kinds  of, 
491. 

Asbestos,  orer  exposed  Dsrre.  217;  use 
in  Boldering,  586;  contiauous-gum, 
636;  porcelain,  744. 

Atmospherio  pressure ;  bigtory  of  appli- 
cation to  plates.  501,  628:  illustra- 
tion of  principle,  600,  622;  adhe- 
siOQ  of  contact,  625;  raouum  cav- 
*  ity,  628. 

Atrophy  of  teeth,  248. 

BACKING  porcelain  teeth;  prepara- 
tion for,  596;  diSerent  forms  and 
processes  for  gold-plate,  697,  603; 
pivot  leelh,  51:j  ;  teeth  for  Tuloanite 
plates.  CBS. 
Kchloride  of  methylene  for  tntesthesia, 
414. 

Bile,  45. 

Biacniiing  porcelain  teeth,  720. 

BiBmulh.  use  as  alloy  for  metallio  dies, 

5tJ4. 
Bleaching  necrosed  teeth,  257. 
Block-teeth,  porcelain,   689;    munufac- 

tiire  of,  7:^0 ;  special  block-carving, 

7Se. 
Blood-vesBels  of  mouth  and  face,  70. 
Blow-pipe.  RiDuth,  mcthodof  using.  680; 

nlrotiolio  or  self-acting,  I'arnily's. 

DRI ;     mechanical,     Elliotl'B,    5811; 

Somerby's.  584;  hydroelatic.  vari- 

etics   of,    685;    Count  RichmoDl's; 

Macombcr's  gas  blow-pipe.  686. 
Body,  porcetnin,  formulas  of  coniposi- 

tion,  0:i6-719. 
Bone,  composition  and  development,  47 ; 

maiillary.   superior,  49,    inferior, 

64 ;  palate,  GG. 
Borai,  use  in  melting  gold.  625-529; 

in  Bolilering.  678-J>8Hi  in  compoai- 

linn  of  coniiguoUB  gum,  636;  por- 
celain, 720. 
Britannia  impression-cups,  6^8. 
Broni^lics    for    nerve-filling,    870;    for 

b.icking  teeth,  596, 
Briinli-wheela  for  polishing.  604. 
Building  up  whole  or  part  of  crown  of 

tooth,  365. 


Burnishers,  for  fillings,  S82;  for  plate 

work.  604. 
Burr-drills,  for  sicavaling  taeth,  S05; 

for  backing  teelb,  698. 

CANALICULI  of  bone,  form  and  func- 
tion, 48;  eementum,  120. 
Calcined  ptasier,  543;   lilez  and  feld- 
spar, 720. 

Calculus,  saliTary:  blaok,  193;  dark- 
brown.  194;  while,  195;  darh- 
grecn,  196;  eicesaive  deposit,  197; 
chemical  CD m position,  197;  origin. 
108 ;  effects  on  teeth,  gums,  and 
alveoli,  200;  instruments  and  man- 
ner of  removal.  202. 

Canorum  oris,  147. 

Carat  valuation  of  gold,  formnUs  and 
tables,  6S0. 

Caries  of  the  teetb.  270;  liability  to, 
273;  caases,  278;  prevention,  281; 
surgical  treatment,  285;  prosthelie 
treatment  {see  filling],  296. 

Carving  block-leeth,  737  ;  Calvert's  me- 
thod, 741. 

Carrier  for  files,  294;  tape,  831. 

Csssius,  purple  of,  719. 

Cavities  in  teeth  (sea  filling],  803;  va- 
cuum, 602,  628. 

Cells,  structure  and  development  of.  33: 
views  of  Schleiden  and  Schnann. 
35,  Good  air,  Huxley,  37,  Henle, 
Kullickcr,  Barry,  36,  Bennett, 
Todd,  and  Bowman.  38,  Carpenter. 
Virchow,  89.  Lionel  Beale,  Tyson, 
41  ;  of  dentinal  pulp,  113;  of  en- 
amel, 118. 

Cementation  process  for  refining  gold, 
624. 

Ccmentum.  origin,  formation,  and  struc- 
ture. 120;  Bealc's  views,  121. 

Ccmmic  art,  dental.  604,  722;  njateriata 
and  pro^^essea,  716, 

C e ram 0- plastic  work,  G42. 

Charcoal  as  fuel,  525,  741 :  ingot-mould, 
632 ;  for  soldering,  686. 

Cheap  denlielry.  487,  607.  (Sec  Ethics.) 

Chemical  abrasion  of  teeth.  266. 

Cheoplastic  process,  history  :  formation 
of  model.  646;  articulation.  646, 
654;  arranging  teeth  and  nai- 
plale.  648:  making  matrix.  650; 
finiahing  and  repairing.  ti52. 

Chloral-hydrntB,  414. 
Chloride  of,  gold,  623  ;  linc.  21 6,  366. 
Chloroform,  for  sensitive  dentine,  297; 
use  in  extraction,  411. 
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id  It.  f-V. 
C1m|>*:   »1>tB  anil   eondillMH  «t  uso.  I 

iK.r.Vl:  iMib  auluU*  ttf.  CtiK:! 

»li*|itiit;ui<ln4fuM)mg,01(J:  m*llta<l 

of  Foele.  61 1,  NoMa.  SIS,  SptUtng. 

StS,  AtiRlm.  Alt:  gold,  ttr  Tulokn- 

tl«  jiUlM.  iOT. 
CUjp-|>UiM,  Kbitpe  of,  61C:  fS>T,  in«i- 

«»r«,  fild;  all  fioal  <*«4h :  1)icua* 

pUK.  IIIA:  lua  U«(b.01BialUrMi« 

■pBcn.  6yii. 

ClkMlftntloB  of  l««lli:  •BtlainlcBl,  Ikt; 

Mtiiviiiral.  l:Uli  istllialuKiMi,  lUn. 
Cl«ft-pal>tc,  wviiltaUL,  "<&-T71 )  oon* 

fnalul.  ;46-;S1. 
Cobsti,  'iiM'  of;  *oIImi  oa  4eiil*1  pulp. 

210:  (*toriDe  maivri*)  for  p«r««- 

Uln.  TIT. 
Cok*.  u  fasl.  CSG.  T*l. 
ColMiDK  material*  of  porc*Uln,  71(1. 
Combliiatinn  of  Tulcanlia  Willi  tnolal  for 

ii«atal  plaiaa,  700. 
CondvKiUig  laMriunenU  bmiI  la  ttlUag 

ItMli.  SIT. 
Conp'laiion,  m  u  BiuBiikBii«,  413 
CoalJsu«u*-|[iiii>   vork.    GS:( :    hiMorj. 

ltS4;  prDtwrOo*,  OSA-iHO:   «Ainpo- 

allwa,  098:  B*kBiog  axl  baokinc. 

AMi  apptjllV  Bu»  null  liaklOK.  flilU. 
Coppor.  u  altw.  hr  foM,  a2(* ;  fn-  tiac 

axil  lin.  MS. 
ConUltr,  in. 

Cork  «T*r  aenitltlTO  norro.  3I& 
Coraa<lnta-«b*oU,  iV). 

Coimlvr-'li**.  6(1l  :  fu«ibl«  aad  type- 
noia).l»7;  lead. 663:  partial. M7. 

Cr»OMi«,  SM  In  n«rT*-op#ralloa.  SiSA. 

Crovs  of  looUir  arlifioial.  8SS,  109; 
balUllot  up.  with  *dbi»!To  or 
apoiigo  ga\k,  SSA;  «xoiaiug.  for 
ptroi  looih.  £07. 

Crudbloo.  IIt«l»«.  &!&.  1171. 

Crudag.orbiaoniitng  poroBlaio.  730.  TitO, 

CraaiM-pWroaa.  1S(X 

Crfttal,  or  apMKo  co'd,  SOO;  Inatro- 
ni*ais4admMin«r  urB*lag.8ZT,U3. 

(>ail*>a.  dcTolopmaal  of.  44. 

C;lia<l«f  flllliiit.  U2I. 

C^vUo  dltoa*ot,  ISI,  134. 

Cr*aMa«l,  86. 

D-AHCEr.HmWal.me. 
V'tttlsnt  tka  palulao  «rg*u.  14&. 
DoBial  oarlo*  {loo  cariM),  270 1  groovo, 


priinlUft,    lOa,    M«««dat7,    IM; 

pii)p   (npp   p>i1p>,    ilSt;    porMbla, 

■  14;  suballlui<»,4QI. 
Dmioa  Mp'KOiiiB.  M:  limo  bforiipiloa, 

1041;  oxoaoiloo  of,  40t;  imfular- 

l«;  or.  484. 
Dc«ilifti<«.  Ilnrrli'i  foniiula,  285. 
IHatint,    K ;     arlfio    anil    f»ni«1iaa. 

TicHi  or  Bfll.  t'ltrkinje.  Sohs-sna, 

113.  NuBjtk.  Dura.  ll»,  KXlIlokor, 

Laal,  Thanaa,  114.   ilodv/.   110. 

DmIo,  JobMtoa,  I II :  ItiMaent  of 

MDciUTB.  21^  £»0. 

MaDMail  drill.  OM. 

Die*  and  oouBler-dl«a :  Clark**  prwoai. 

CSil;   fuaibtc   motal,  AQO;   dipping 

pvoeata,   Dnnnfns'a  prooBo*.  UT; 

■aad   BooUlni,  668 1   for  partial 

atU.  US ;  mil  eonaicr^lo*.   661, 

poTilal,    UTi    inMBia   and   alloya 

aailaMa  for,  KO^OO. 
Dliloeaiion  of  lowtr  Jaw,  462. 
Draw.pUto,  6SS. 
Drill*,  for  otcaToiinK  Uotli,  806;    fot 

Utioraloi7  u*d.  691. 
DiiH-siook:    Uajrnanl'*,    JlcDowBirB, 

8W:  Lewi*'.  CbcfBlIJar't,  Morrr'B, 

807. 
Drjrlog  oatillM  in  Uelh,  816. 
Doala.(BtWai/:  Nlono't.U;  WbartenX 

80.  tubllagsal.  <M. 

ELRCTRO-MAOKBTISM.  —  an  «ou»- 
ib«ii«.  417. 
Elephaai  Itorjr.  for  donlurM.  47S. 
ElBTtior,  for  vxirnciiog  rool*.  404. 
CaiBr;-wh*«t>.  600 :  el«ib.  663. 
Enamel:    formailofi.    117;    BharoetBril- 
llo*.  IIU;  tVu*U  for  nitting,  301 1 
roDiiaooiu-nim,  OH;    BoreeUn, 

Tin. 

Bpnli*.  ITS. 

Broiioo  of  th*  lOBlb,  S49l 

Kibtr,  n  an  aomibclic.  410 

Etlierfal  loluiion  of  coltudlon,  TOO 

Bihle*  of  denlMr;  (orv  inirodiiolory 
obaplor);  inflaenco  i>f  nalcni 
rigbi',  'IS,  of  niloaiilK.  TIUL  71S. 
716:  u*o  of  word*  *Meniponr;" 
aad  •■  pormanoni,"  6M:  ohtap  oia- 
Urial  ud  Mrriew  irotk.  48T.  W7, 
CTT,  718,  TS7,  744;  earBloM  awac- 
laf.  6<W,  aad  arliouUiion.  677,  084 ; 
MgUel  of  ■Bihtfka,  IKS. 

Bi«ml«rt,  MMw  808. 

KiciUoB  I^Mpa,  607. 

Bxlraoton.  «f  permaaeot  ImUi,  nt. 
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I9B,  UotnorMrr  t««Ui,  tO«.  Tout«, 
402,  U«(k  ftod  root*  for  artiatUl 
work,  AM;  liutriiifi«nl«  of.  kvj, 
8S9 :  lorevpt  (mo  fomixi).  1192. 

Btfolbllon  nf  alTooUr  ridg*,  240. 

ExoMoii*  of  Until.  266. 

Eipoiad  tiPrT«;  dciliucUon  «f.  STO; 
*iilTp4iloii,  372 1  filling  orer,  S61; 
Irsfttinoni  of,  214,  &t>l. 

FASCIA,  CO. 
PauoM,  84,  40, 
PeldsMTi    oompodilon,   TIT:    <im  for 

«lioop1uli«  modtta,  Cl(! ;  a  oonipo- 

DMit  of  eoniinuuiui-niii,  63<i,  por- 

««UJin.T20. 
Pibrra,  Dtiuoulu-,  SS, 
Finh  pHir  of  imtta,  T& 
Pilc-CHrri«rB.  MS, 
Pil«*.  »w)iaraliDg,  290;  V-diapcU,  203( 

for  fiaUhitig  AUinp,  8S1,  8U,  f  ul- 

cftnUe,  T<M. 
Piling  iMtb,  '.KG. 

PUlStutoGib,  20A;  m»t«rtal«:  golil.Baa- 
Bali«»)t«  fuit,  Si)?,  BilhenJTe  foil, 
SnB,  orrtlal  or  (poQipi.  2'j9;  (iu- 
folt,  300:  Aroet'i  anil  Wooil'a  nie(. 
aU,  SUO;  koialgsm,  SOI;  iHMlJa; 
o«-HTlifi«lel.  803,  806 ;  gutCa-pOTCha, 
Ilill'ii  atopping.  812. 

formation  nf  CftiiLr,  HO?  ;  tspanting 
l««ib,  iU ;  cioiuding  noiituro. 
•alin  pump,  318.  DibUo'a,  814; 
l«ngu«-  and  diMt-oompr^iaon,  816 ; 
drylBX  MtiliM,  816. 

intTodueing  gold ;  nan-ailh««lr«  foil, 
319,  roll,  rop*,  or  ban<I,  820,  ejrlln- 
d«rf,  S:l,  pellet*.  32S:  adhodra 
foil.  flS.  boaT7  ran.  828;  oryatal 
w  iponitn  (tolJ,  8S7. 

eomlrii-jiiiiua  wtlh  mallet,  328i  Ba- 
iabing  wiih  fllca,  3:^1.  8IU;  burn- 
idling,  832;  non-eon iluotori  orer 
•UiaklTn  nurro,  296.  883. 

tiling  «jiL>aial  oaritim;  in  superior 
inouors  luiil  cuaplila,  334,  tutnip,  wiib 
•dhcdlTa  foit  mill  spODge  gold.  312 : 
•iiprrior  biauspiils  and  molarn,  iM. 
'  lame,  wilh  adhciivii  foil  xiid  npangc 
gold,  im-.  liifi^riur  iuoinor*  and 
enipidn,  SJtl,  iufuri»r  bioitipld*  and 
in>>1aiTi,  361  i  baUdini  up  orown. 
8GS.  SCO. 

fllllnjt  or*r  exposed  or  aowtU** 
n*m,  361 ;  malbod  of  Fo»l«r, 
Piltb.  863.  EUtoit,  365,  nullihen, 
864;  UM  of  o«.arlifieiel.  SUC. 

fllUag  aerrc-oarii;  aad   root-caul, 


S67|  dcatnMtfaM  of  palp  bjr  oai^ 
t«t7.  STO,  1^  arMslo,  871,  b;  ox- 
tlrpaitoa,  XJ3;  ontbui  vt  Ovnain^ 
Fdvier,  878,  Ha7n«rd.S74,  Anbor. 
tlarrio.  876;  Gorpx'  lr«alni«nl  of 
carlt;,  87iV;  Arriiigiua'a  n«iTiT.*x- 
Iraoton,  S76 :  Pafmer'B  eievtatori, 
iImlM''>  Dcrro-pluggcra,  377. 
PlBUhlaK.  warfaM  of  Hllng*,  829;  g«M 
work,  OH  1  obeoplaMk  work,  SoS: 
aloULiauD  woik.  672 ;  Tukaaiu 
work.  704. 

PiaoMU  of  goM.  G28 :  of  gold  lolder, 
637;  fomulMandublo  forealcn- 
latloD,  itiS. 

Fisnu*,    of   Otau«rius,    50 ;     ipbea 
maitllary.  plerjcoiDiaiULar;,  49. 
Fluk,    moulding;   woodom  ItW;    Safl- 

2 'a,  CoO.  Ilawra-.SeO.  B«a«'i.««8; 
ooplaaiic,    66S,    vukanlio,    6^ 
KlngiU?'*,  for  palal«,  7tC. 

Pluz  for  nalilBK  aad  aoUotUig  goli^ 
620,  678,  t«B;  ooatiiiawM-pw^ 
686 ;  porcelain.  730. 

Fluid*  of  lh«  noMli,  20G. 

FoiU  Bold  {loe  flOIng),  297;  lla,  SOOl 

Poroop*,  oxtraeting;  for  notars,  Soolll 
Harris',  SM,  Wol*ert«n'*. 
right  and  UA.  896 1  for  InolMn 
aad  oiupUf,  896 :  for  wiwUm  W*ib, 
890:  for  roola,  897;  Parmlj'i  *]• 
nolar,  8d9.  witb  aerow,  406.  Haj- 
nird't,  40T :  txcliinf ,  tAf! ;  Fli^'* 
plauing.  347;  plat v-cut ting,  666; 
puneb.  607.  Mallell'a,  Gyfy 

Pormalaa  for.  Harrla'tnoiMli-waali,  U9t 

aUojIng   gold,  631;   gold  Mldcr, 

687:    «on(isuoii»-giuD,  B88;    por- 

Mtkid  body  aad  tBaail,  719;  fliu 

and  fril,  720. 
FrMtare,of  th«Uwa,4AS:  of  tbal 

287. 
FftraOMD.  KBlerfor  aental.  64 1 

orbital,  49:   poiicrior  denial,  66; 

poMarior  palatine,  67 ;   •tjl».a»»- 

toid,  81. 
Polliole*.  dental,  101. 
FroDom  lingnv,  64,  88. 
Fuel  and  fumaoe*  far  ntUiBg  (oM,  63ft ; 

for  poToolaia.  740. 
Fnnlbl*.  mcial  for  diet,  666;  all»jii,t04 
Fimibilit*  of  goM  *4M«r,  637:  of  tin. 

lead,  &o.,  668,  6«4. 

GAUOB-PUTB,  6S6. 
Gangran*  of  Ibo  «oiilli,  147. 
Oaiigli«n:CMMrl*n,7a;  Utck«l'B;Mb- 
uailliarj,  7&. 
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Ofiunilon.  i|KiniM»oiu,  S8,  43. 

•cteriKkii.  12:  of  dcnuiic,  11&. 
Slaml*,  Mittarj :  ptrottil,  U,  Hbnax- 
inwr.M.iabliDgnal.eOi  Moglom* 
pntc  83:  mucQiu,  88. 
Until,  for  lilloKitvih;  fuil.  'i9T.  orvilal 
ur  tjmnfe,  -lIUi  (or  bnae'pUlC: 
valut.  filjl.  neocwltj  suil  efnel  of 
■lliij),  >'i21,a'Jfi;  rvCaisK.  d'iS,  bj 
eit>i«  •ei4  prKciih  by  ■(]ua-regia 
|>r<»:*«.  &Ui  b^  naiouiailiia  pio- 
aew,  62i,  \>]t  Br*,  636;  fwiiriOK  in- 
foi,  0^X7;  ln|;ot-mo«l4K.  Mi;  mtl- 
iag-miUK.  &M :  gBUgc-  sud  drav- 
pl»i«a,  lubv-wirv.  I>3&:  «plr«l 
•prlnci,  t^drr.  &Sfli  loUtring. 
G7r,  MS;  i«»h  WWehca  lo.  by 
mlMotic,  '07;  ela^H  for  vnicuti- 
1(#.  ~u7 ;  o*i(I«  of,  for  porc«luii 
gun^-ilM',  7  ID. 

EOTlb-lUi;  poKcUiB  Itoth,  SDOl  080. 

fOiouT«,  JmiMI,  priiiiitiT«,  108;  Moond- 

Kff,  lUlk 

Ouniit.  tontMKy,  71, 8D :  gtkml  palbal- 
og;.  iiiX:  indimmiiioD,  ICO;  hy- 
|irrtinplij.  170:  meicurial  lQll&ni> 
MaiioM,  IJi:  ulooraliMi,  t7A;  ail- 
kMUn  (0  cbMk,  ITT  I  tiuDon  of, 
178. 

Gwni.  oaiitlkuona-,  038. 
^Oum  tecib,  OS?!  tinKU.GK;  bIo«k«4r 

^OuUa-paT«hft.  ottr  MMiilliti  n«rv«,  318 ; 
(or  tWinf  l««lh.  303;  for  ImprM- 
•ioiu,  CIS,  Tihia  of.  M7 :  for  im- 
prMai««i-cupa.&IO:  for artioulating 
lima,  ATS;  for  pabiu  modcU,  780. 

HAMMER.  *ood,  hen.  or  load,  ton 
tnt  (wafinK,  'OT;  tron,  tM-  ftnal 
•waxinit.  Mft 
n>n<l-lalhfa,  &I0,  GOI. 
;flard  mH«r  («*•  Voloaaltoi,  B7ti. 
Jarria'   dcnlifHoo,    282;    ai«ulli-*rub, 

1A9. 

llMTf  lol'l  foil.  820. 
tlltatDnkig*  aflor  #ilniall«n,  406. 
^Illrlior;  wood  for  pWoU,  4la 

iiiu^i  (lopping.  »oe. 

Ulpjiopoiamai  irory.  408. 
ttl»Uo««iro,  M\G3&. 
[Book  for  ciirteliBR  reota.  404. 

Runian  leolh  atlMb«d  lo  arlifidal  plate, 
491. 

UjdrU*  of  ohloral,  414 


Hydrautie  tilow-pIp«t,  MS, 
HjrparUophy  of  ««aoiii«iii,   IWi   «r 
(Uw.  ITO;  »f  walla  of  tltooll,  247. 

IMPRESSlON-COrS:  mcullio.  638: 
rnnklia*.  681^  fuUa-porebk.  bard> 
riibbvr,  ponvkla.  Mi;  Doaa'a 
a*ag«d,  644.  063;  f»lM  Moaou 
in  af«  of,  AV). 
natorlala;  proporilo*  and  tJaMlfloa- 
lion,  G4t:  bvvBwia  and  conipoondK, 
Git :  gulla'pcrebn,  ptosler,  bUi 
couiparkiltc  raJu*.  &47. 

InprtwdiiB*:  nMliod  of  laking.  lUno't, 
644.  Amlun'a,  G16:  prcpaiation  for 
iiivdol,  M4,  rouioikl  ^u  modat. 
G&l:  fomUanilo,  183.  forotiliira- 
lor.  TlW;  for  anifitftal  palate  TiS. 

Inaomplible  ImUi,  494. 

India-rubboT,  678 :  for  regulallDC  tooth, 
4:18.  f.ur  M  pa  rating  toetb,  812;  oul- 
pburaltd,  Off. 

Inhrior  maillia,  54 ;  dliilooatlo*  and 
fraeloro  of,  4^4:  protruaioa  oi^ 
463. 

InttaRiniatlmi    of.    einna,    100:    doaial 

fiulp.  319:  perioatmnt.  396:  nux* 
lUry  cinuf.  4(i0. 

Ingot.  DiDtboJ  of  puuTinjc.  AST:  nionldf; 
iroo,  floapalon*.  cbanoal,  (>Zi. 

InMTtion  of.  BTtificUl  lerih  (organio 
pmiibraia),  dilTFrcnl  mctho<la  of, 
49G;  Kolit  1b  donlal  oavlllo*  (iilrtiol- 
utbI  prMlbMit),  ditfurFiit  nvlbuda 
Of,  819. 

ttiRlmnanl*  for.  fonoinit  <tai!ii««  In 
IomIi,  80»:  iiiir«aui-iri(  lulJ,  817, 
t38,  837:  finitliini  Allinei.  SSI  t 
Berve-apcrittloo*,  8i8:  maiiaor  of 
adsf,  B8lt-87tt:  for  oilracliuB  of 
betlb,  889l  root*.  401. 

IntoNimoni.  of  pUfior  pr«paralory  ift 

haoltSng  t«»th,  dW;  BchoHoo  {OP 
aandl  ami  platter,  prvparaiorj  to 
aoldtrlng.  W7.  (i03. 
bregulariiy  of  natural  t«oth.  In  form, 
430;  ofacoua uaioB,  4S3:  aupimo- 
nwrary  iHib.  434:  tbird  dcDtllloo, 
dtt;  in  srranECRivni.  4l>4;  irfoi- 
moBt  and  appnraiui  far,  4i{*>-4IOt 
uao  of  vnlcaollD  for.  117. 

1rr«||>ikr  amiiitcneiit  of  BTtiBoUl 
tMlli,  6«M,  ?31. 


K 


AOIitN,  718;  uao  in  eontinoont- 
■niu,  6M:  In  d«nlal  p««oolalD,. 
?20. 


K«r  of  Oarengoot.  S89l 
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LAMPS:  Bnldering,  GTS;  Talcaniiing, 
Hujea',  6^2,  Fnaklin's,  69ti. 
liUioiDg  the  gaiat,  401. 
LatbcB  for  grindiDi;  teeth,  &B. ',  hand, 

6i0,  691,  foot,  690. 
LaTftter's    oluaiScKlion    of     tampera- 

meota,  ISl. 
Lead,  for  filling  caviUeB  in  Ueib,  800; 

for  oouQter-dies,   560;    alloji   of, 

fi61,  664;  effect  of  antimony,  665; 

for  swaging-hammer,  6l3T. 
liability  of  teetli  to  decay,  273. 
Ligament,  dental,  90;  external  lateral, 

epheno-matilUrj,  atTlo-maziUarj, 

6C. 

Lining  Toot-aanal  with  gold,  515. 

Lips,  sjmplomBtology  of,  207. 

Lovrer  Jan',  excess  of  teeth  in.  450 :  pro- 
truBion.  462 ;  dialocation,  454 ;  frac- 
ture, 457. 


M 


AONET,  for   reRniog  gold-filinn, 
525. 

Magnetism,  electro-,  aa  an  annatbelio, 
417. 

Malleability  of  gold,  2Qt),  621. 

Mallet,  force  in  cDndensalion  of  gold, 
B28:  haad  and  autotuutio,  829; 
pluggcrH,  830. 

Mangnnosp,  oxide  of;  coloriag  material 
o(  porccluia,  719. 

Mnnufuoture  of  porcelain  (eelh,  720. 

Mati^rints;  for  filling  teeth.  2'.*T;  used 
as  denial  substitutes,  491;  for  im- 
pressions. 641 ;  for  swnged  plates. 
6^1.  032;  for  plantic  or  moiildcd 
plntce,  tj40;  for  denial  porcelain. 
707. 

Matrix  of  bone,  48 ;  ssnd.  for  dien,  55S; 
clieoplastic,  650;  at imji no-plastic, 
664;  brass,  for  moulding  leoth, 
T^'O;  plaster,  for  moulding  blocks, 
738,  742. 

Maxilla,  superior,  49 :  excision  of,  191 ; 
inferior,  54  (ace  lower  jnw). 

Mechnnicnl  nhrnaion  of  teeth,  2fi6. 

Meclmnics.  or  mcchBoiBTo  of  (ienliatrj: 
clasfiticntion,  4So;  literature  of, 
4<RI. 

Membrana  preformaliya,  119.  125. 

Metallic  impressioD-cups ;  bri'nnnia, 
638,  Bwnged,  544,  copper,  656  :  dies 
and  counler-dies  (nee  dies).  656. 

MeteK  for  filling  leeth.  299;  for  e waged 
plates,  632,  for  plastic  pint ea.  643; 
for  dies  and  counter-dies,  661. 


Metallo-plaitie  work,  648 ;  oheopUatlo, 
645;  Btanno-plaatio,  656;  alumino- 
plastic,  662. 

Methylene,  biohloride  of,  414. 

Mercurial  stomatitis,  150 ;  inflammation 
of  gums,  172;  kmalgsm,  801;  ac- 
tion of  Tulcanite,  681. 

Model,  plaster,  549;  different  forms  of 
for  swaging.  650,  cheopUslic,  646, 
TalcBuile,  ^3;  Bean's  first  model, 
668,  second  model  and  matrix-mo- 
del, 666;  seclioaal  model.  West- 
eott's,  662,  Bean's,  663,  668 ;  artio- 
ulaUng,  646,  664,  571. 

Molecular  force,  S8. 

Moutding-flasks,  559,  668;  sand,  spat- 
ula, 658. 

Mouth,  anatomy  and  physiology  of,  46: 
banes,  49,  mueolee.  68,  blaad-*e»- 
eels,  TO,  nerres,  glands,  76.  mucous 
membrane,  88,  fluids  of,  206;  rela- 
tions of.  90;  treatment  of  prepar- 
atory to  artificial  work,  508;  im- 
pression of,  538. 

Mouth-wash ;  Pilch's,  Koecker's,  Bell's, 
168,  Harris',  169,  Garretaon's.  174. 

Mucous  membrana  of  mouth,  88;  dit- 
eases,  148 ;  deposit  of  on  teeth, 
204. 

Muscles  of  the  mouth  and  face,  68 ; 
classification  of,  60. 

NECROSIS  of  alTBolar  walls.  240;  of 
the  teeth.  255. 

Ner*e,  exposed;  filling  over,  361.  and 
instruments  for,  876;  destruction 
and  remoTal  of,  8I>T  ;  irttiauimalion 
of,  879. 

Nerves  of  tbc  moulb  and  face  ;  fifth  pair 
(Irigemini  ).76;  ophthalmic  branches, 
superior  maxillary  branches,  77; 
ioferior  maxillary  branchea,  79; 
faeial  nerve  (porti  dura  of  the 
seventh  pair)  and  branches.  80. 

Nitrate  of  potash  for  refining  gold,  626. 

Nitric  ncid  process.  623. 

Nitro-muriatic  acid  process,  526. 

Nitrous  oxide  gas  and  apparaius.  for 
aneesthesia,  412;  as  a  blowpipe.  -^W. 

Nucleolus  and  nucleus  of  cell,  develop- 
ment of,  36,  88. 

OBTURATOR,  762:  Delabarre'a  for 
bard  palate,  764;  Kin(t9ley*s  for 
soft  palate,  765;  taking  impression 
for.  766.  combined  with  artificial 
palate,  776. 
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OdoQtftlgik,  379. 
OdonUtrapio,  260. 
OdoDtilii.  380. 

OpcralioDB  in  orginio  prostheaia,  486; 
in  straclaral  proBtheiiia,  296,  367. 

Orgkoie  proHtheiis,  or  replaaement  of 

denial  organa,  4S5,  488. 
OrigiD  aad  rormatiao  of  teeth,  100;  of 

Mlitarj  eiloutus,  IBS. 

Os-artificiel,  308,  218,  363. 

OuiflcatioQ  of  dsDlal  pulp,  231. 

Osteology,  47. 

Oateo-dentiae  267.  363. 

Osteo-urcomft,  188. 

Outline  toim  of  partis]  plat«B,  616-621. 

Oside  of  cobalt,  216;  gold,  mnnganese, 

tiliDiuo),  and  aranium,  Tin. 
OzidslioD  of  eighteen  carat  gol<I.  .531  ; 

of  cheDplsBlic  metal,  64d;  of  other 

tin  allojg,  644. 
Oijoliloride  of  (inc,  S03,  218,  3<!6. 

PALATE,  bard,  56,  BoH,  69;  muaoles 
of,  68,  Too. 
Falatta,  artificial,  766;  Kingsley's,  767- 
784,  Siesrn'a,  771.  773,  T80,  Sere- 
camb'a  principle,  T69; 
for  aeeidenlal  loss,   Kingslpy's' case 

first.  76T;  oase  second.  T60; 
for  congenital  fissure.  T71,  case  first, 
772,  case  second,  T73,  ease  third, 
774;  fealnres  common  to  all,  TT4; 
eombinedwith  slaphylorapb;,  7T7; 
Kingsley's   method   of  eonatracting ; 
impression,  T78,  model.  779.  gutta- 
percha pattern,  780.  matrix,  made 
of  plaster,  781,  made  of  ijpe-melal, 
782,   improTed    forms  of   matrix, 
783. 
Palatine  organs,  defects  of;  accidental, 
745.  749.  751 ;  trealment  by  ohlu- 
ratora  and  artificial   palates,  762- 
771,  b;  Btaphyloraphy,  769. 
congenital :  nature  and  JeTclopment  f 
of.  746;  efifect  on  maatieation  aad  ! 
deglutition,  747.  on  vocnl  articula-  ; 
tioQ.  749  ;  treatment  b;  staphylor-  ' 
aphy,  749,  by  obturators  and  arti- 
ficial palates.  762-784. 
Palladium  for  baae-plates,  688. 
Pacing  (or  peening)  gold  band  for  rim- 
ming or  backing,  710. 
Papillie,  of  tongue,  circumTalUle,  fun- 
giform, 88;  dental.  100,  104.  109. 

Puaffiae  with  wax,  for  impressions,  541. 


Partial,  counter-dies,  667;  clasps,  or 
stays,  614. 

Partial  ptatea  ;  dies  for,  662;  swaging, 
666;  outline  forms,  615-621;  re- 
tention of,  G2T;  of  vulcanite,  707; 
of  stannic  alloys,  668. 

P&rotid  gland,  83. 

Periosteum,  alveolo-dental,  99;  suppu- 
ration of,  283. 

Periostitis,  alveolar,  230. 

Permanent  teeth,  98 ;  eitraatioa  of, 
886. 

PhoBphor-oecrosia,  243. 

Phyaiognomy,  importance  of  ffislhetir 
study  of,  601,725. 

Pickling  gold  plate,  to  remove  borat, 
t>0:t.  lend  and  oilier  swaning  me- 
tals, 5119;  aurfsoB  alloy.  604. 

Pivot  teeth :  value  and  conditions  of 
MSB.  495 ;  excision  of  crown  for, 
507;  treatment  of  nerve,  508;  ae- 
leotion  of  crown,  509 ;  wooden  pi- 
vot, 510,  inserting  and  removing 
same,  611;  nielallic  pivot.  51;!-62(^ 
Bean's  method.  516,  Thomas'  me~ 
■  hod,  519;  comparison  of  "OotI 
and  metal,  views  of  Fitch.  513, 
Koccker,  Harris.  614.  Auslen.  520; 
Auatea'a  method  by  uae  of  vulcan- 
ite, 711. 

Plaster,  calcined ;  for  impreaslons,  543, 
manner  of  using,  545,  comparntire 
value.  647.  683.  778;  for  modeU, 
549,  663:  for  temporary  investing 
band,  after  grinding  teeth.  596, 
686  ;  for  aolde ring-batter.  587,  601. 

Plastic-work,  640;  ce ram o- plastic.  642, 
743.  clieoplaiitie.  645.  stanno-plas- 
tio,  656,  alumino-plastie,  661,  vul- 
cann- plastic.  678. 

Plate.  BWnged  for  dental  base:  cla!>siS- 
cation.  487  ;  swaging.  566;  adjust- 
ing teeth  to,  589;  articulating, 
671  ;  soldering  teelh  to,  687.  601 ; 
companion  of  different  kinds,  632. 

Platina,  na  alloy  of  gold,  622;  precipi- 
tation of.  524;  backings  for  gold- 
plate.  B01  ;  for  ordinary  swaged 
plate,  6.13 ;  for  continuoua-giim 
work.  638  ;  sponge  for  coloring  por- 
celain, 71fl;  pins  for  teeth,  how  in- 
serted, 720;  White's  foot-shaped, 
721. 

Plugging  forceps,  347  ;  pliers,  319;  1n- 
iitrumenia.  318.  Redman's  for  cyl- 
inder filling,  323.  for  sponge  gold, 
827,  for  aae  with  mallet,  329,  for 
nerve  cavities,  877. 
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Polisbiag  filllngi.  882;  gold  plate,  603 
(see  finis b log ). 

PoljpuB  or  antrum,  187. 

ForceUiD  impreasion-aupB,  540. 

Porcelain  ptateit,  G42,  743. 

PorcelMn  teeth,  494;  kinds  of,  689; 
EBsihetio  rules  for  BelecLion  of,  694 ; 
variety  and  beauty  of,  722;  ro- 
quirementB  of.  T23 ;  illugtrstioni 
of  different  Myles  of,  72S~783 ;  ad- 
justment to  metal  pUtes,  &89-JS00; 
vulcanite  blocks,  708;  wholesale 
BiaDufacture  of,  720;  in  blocks 
carved  for  special  oases,  787. 

Portio  dura  of  the  aerenth  pair  (facial 
nene),  80. 

Potassium,  bromide  of,  to  deaden  aen- 
sibilil;  of  fauces,  766. 

Preparation,  of  nerre-caiitj  and  root 
for  filling,  3«7 :  of  mouth  for  arti- 
ficial nark,  608 ;  of  root  for  artifi- 
cial crown,  507. 

PrBTeution  of  curies,  281, 

Process:  aWeolar,  malar,  nasal,  palate, 
(I'i;  mental,  64;  ooronoid,  condy- 
loid, processus  gracilis,  6Q ;  orbital, 
67. 

Prosthesis  {see  inlreduclor;  chapter) 
of  Biructurs,  295;  of  organs,  488; 
ethical  considerations,  489. 

Prnleciion  ngninst  saliva,  313. 

Proloplnsm,  40. 

Prolnision  of  lower  jaw,  452. 

Ply»line,  87. 

Piilp-cavity,  filling  (scc  nerve),  307. 

Pulp,  liffnlnl,  93,  102.  109,  l!fi;  diseases  , 
of.  213.    irrilRiion.  214.  inflamma- 
tion,    219.    224,    fungous    growth, 
2l'8,     ossification,    229;     treatment 
of  exposed,  22:);   destruction  and. 
removal  of,  370;  action  of  arsenic,  i 
215.  cobalt,  oiiile  of  ziuc,  216.  j 

Pulp,  enamel.  118.  | 

Pumice  t"T  dentifrice,  282  ;  for  support ' 
in  soldering,  587;  for  Bean's  ma-  | 
Irix-niodel,  tlG5,  668;  for  stsnno-  : 
pUfltic  model,  667;  for  finialiing  I 
vulcanite  plates,  TtM.  i 

Puncli  for  marking  backings.  693  ;  for- 
ceps, 592;  for  eitraeting  roots, 
4(14. 

Purple  of  CaasiuB,  719, 

Purulent  engorgement  of  maxillary  si- 
nus, 4t>H. 

Pub,  formation  of,  44. 

Pyrometer,  741. 


RECIPES,  for  dentifrioe,  282;  moalh- 
wash,  167;  alloying  gold  plate, 
631,  gold  Bolder,  537  ;  oonljnuous- 
gum,  636,  poroelain  body  and  en- 
amel, 719,  9ai,  gum-frit,  and  gum- 
enamel,  720. 
Refiniiig  gold,  by  acid  processes,  633; 
by  fire,  626. 

Bepairing  conlinaous-gum  work,  640; 

cbeoplaslic  work,  06^ ;  BtaDnic  al- 
loys, 668;  Tnleanite.  706,  710; 
al II m in 0- plastic  work,  676. 

Replacement  of  teeth  (organic  prosthe- 
Bis),  488;  order  of  operations,  485. 

Retention  of  artificial  work,  496,  605; 
pivot,  495,  507;  clasps,  497,  607; 
spiral  BpriDga.  499,  606 ;  atmos- 
pheric pressure,  600,  622  ;  adhesion 
of  contact,  600,  626;  vacuum-oavitv, 
602,  628. 

King  socket,  for  eiesvalors,  306. 

Bolting-mills,  634. 

Boot,  orrie,  for  dentifrice,  282, 

Boots  of  teeth,  filling  canal  of,  867 :  ei- 
traction  of,  404 ;  necessity  of  re- 
moval for  artificial  work,  604;  pn- 
paration  for  pivot  tooth,  496,  507. 

Bubber-dam,  Bam  urn's,  816. 

Rubber,  India,  679;  bands  for  oorreot- 
ing  irregularity,  449. 

S.\L1V.\,  composilion,  86;  function 
87;  symptomatology,  206;  pumps 
for  removal  of,  314. 

Salivary  calculus  (see  calculus),  1^3. 
Sand  moulding.  558 ;   with  plaster  for 

soldering  batter,  601. 
Scalers  for  removing  tartar,  202. 
Screw  for  roots,  405 ;  foceep?,  406. 
Scorbutus,  151. 
Secondary  dental  groove,  105. 
Second  dcnlilion,  leelh  of,  92;   method 

of  direciing,  430. 

Secretion,  nature  of,  46;  parotid,  S't: 
submaxillary,  80. 

Sections,  porcelnin,  wholesale  manufac- 
ture, 720;  for  special  case B,  7u7. 

Self-Hcting  blowpipes,  580. 

Sensitive  dentine,  216,  290. 

Separating  teeth  by  filing,  811  ;  by 
wedges  or  rubber,  312. 

Shears,  plate,  666. 

Shrinkage  of  metallic  dies,  561  :  of  alu- 
minum, 6ti2;  of  porcelain  paste  in 
baking,  720,  738, 

Silica  in  porcelain,  TI7. 
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SUtat,  u  bIId^  of  gold,  628 ;  u  t)Me- 
plaL«,  6S2;  UM  In  compoaition  of 
oheoplutio  metal,  64G. 

So»paton«,  ingot  mould,  62S ;  powder 
vilh  pluter,  657. 

Socket- bandle,  Forbea',  803;  ring,  S06. 

Soft  pilate  (see  p&Iate},  69. 

Solder,  gold,  6Se,  formulas,  637;  for 
aluminum,  660;  for  valeaaite,  706. 

Soldering;  coDditions  of  eucaeee,  6T7; 
proceBB,  687,  602 ;  clamps  for,  586, 
627;  Umptfor,  679;  blow  pipes  for, 
680;  preparation  of  olasps  for,  613. 

teeth  to  baokiDgs.  601 ;  backings  to 
plate,  602.  6B8;  double  plates,  627; 
t«eth  to  enst  aluminum,  674. 

Spar  (feldspar)  in  poraelain,  717;  mixed 

with  plaster,  613. 
Spiral  springs,  499,  606. 
Spraj  apparatus  for  antDsthesia,  418  ; 

as  a  blowpipe,  582. 
Spriaging  of  plates  in  soldering,  687, 

Stannic  (tin)  alloys,  for  netallio  dies, 
664 ;  for  base-plates,  666  ;  use  in 
Bean's  prooess,  674. 

Staph;!  0  plasty,  769. 

fitaphylomphj.  T49 ;  bistorj,  752;  ear- 
lier forms  of  operation,  763 ;  Fergus- 
eon's  first  operation,  764  ;  his  later 
method,  767;  Cart Tright'a  prepara- 
tion of  patient,  754;  ocmbination 
with  Kingsley's  artificial  palate, 
760:  comparison  of,  with  meeban- 
ism.  761. 

Bteno.  duct  of,  84. 

Stomatitis,  143;  erythematic,  144;  ol- 
ceratire,  145  ;  gsngrenouB,  146  ; 
mercurial,  160  :  scrofulous,  161. 

Submaxillary  glands,  86, 
Sublingual  glands,  86. 

Subslilutes  for  teeth;  human  teeth,  491 ; 
teeth  ofoattle;  iTory,  493;  porce- 
lain, 494,  720. 

Substitution,  or  replacement  of  teeth 
(organic  prosthesis),  488;  classifi- 
cation of  operations,  485. 

Sulphur,  combination  of,  with  gutta- 
percha, 878 ;  with  India-rubber, 
679 ;  action  on  Tulcaniiers,  696. 

Sulphuric  acid,   action  on  teeth,  280; 

prooe«s  for  refining  gold,  524 ;  for 

pickliog  gold  plate,  603. 
Superior  maxilla,  48. 
Bapernamerary  teeth,  424. 


Swaged  work,  operations  of  classified, 

487  ;  metals  nsed  for,  632. 
Swaging  process,  666. 
Syringe  hypodermic,  416. 

TABLES ;  for  ascertaining  Bnenesa  of 
gold,  630;  for  allojing  gold,  580: 
of  fusible  alloys,  661,  564 ;  of  ftisi- 
biiity  and  speoifiuravity,  563;  of 
steam  pressure  abd  temperature. 
694 ;  of  time  and  temperature  in 
Tul can i ling,  702. 

Tartar  (see  calculus),  193. 

Teeth :  anatomical  classification  and  de< 
soriplioD,  92  ;  origin  and  formation, 
100;  structure  of,  112. 
pathological  classification,  136:  dis- 
eases of,  248-2BI;  caries,  270;  fill- 
ing (structural  prosthesis},  295- 
378;  eitractioD,  386-419;  irregu- 
larity, 420-462. 
replacement  of  lass  of  (organic  pros- 
thesis). 488;  substitutes  for,  491; 
methods  of  replacing,  496;  ariiou- 
latioD  or  antagoniem  of;  anatomi- 
cal, 98.  prosthetic,  571 ;  suitable  for 
claspiog.  60T  ;  griadiog  and  adjust- 
ing to  plate,  589;  manufacture  of 
porcelain,  716;  Tarious  forms  and 
EBsthetic  study  of,  722. 

Temporary  teeth,  92 ;  extraction  of,  406. 

Temporary  inresting  rims  of  plaster, 
after  grinding  teeth,  69B,  686. 

Temperaments,  classification  of,  131. 

Third  dentition,  426. 

Time  after  extraction,  for  insertion  of 
artificial  teeth,  506. 

Tin,  and  ils  alloys;  for  swaging,  661; 
for  base-plates,  644,  656. 

Tin-foil:  for  filling  teeth,  300;  for  in- 
vesting impressions,  6M;  for  pat- 
leroB  of  plate,  666;  for  temporary 
articulating  platee.  and  for  tempo- 
rary use  in  grindiug  teeth,  684. 

Titanium,  oiide  of,  for  coloring  porce- 
lain. TI9. 

Tooth-ache  (odontalgia),  379. 

Tongue,  37;  compressors  of,  313;  aymp- 
tomatologj  of,  219. 

Tonsils,  69. 

Trial  of  teetfa  before  soldering,  601 ;  un- 
necessary after  correct  articula- 
tion, 684. 

Tube- wire,  635. 

Tumors,  of  the  gums  and  jaws,  178; 
cystic,  181. 


794 


ISDEX. 


Type-melal:  for  metallic  dies,  565;  for 
£iDga1o;'a  palate  mairix,  782. 

URANIUM,  oxide  of, for  colariogpar- 
oelain,  719. 
Ulceration  of  the  gums,  1T&. 
Cvula,  69,  760;  low  of.  761,  767. 

VACUUM-ca4l7  :  biatory.  628;  form 
and  posilion,  030;  objections  to 
use,  502.  632. 

Vamisbes  for  plaster  impresBionB  and 
modeU,  544,  656,  646,  863,  700. 

Views  of  ihe  month  and  thee,  74. 

Vela,  artificial,  762. 

Vulcanite,  679-716;  aomposition  and 
Turieties  of.  680;  effect  of  the  ler- 
milion  ia,  681;  impreasions,  662; 
models,  6tt3  ;  articulation,  684  ; 
grinding  and  arraDging  teeth,  686; 
inaking  matrii-plate.  687  ;  packing 
and  preparing  flasks,  697  ;  time  of 
Tulcaniiing,  701 ;  removal  tiom 
flask  and  finishing.  T03;  repairs  of, 
706;  Slucll's  melhod,  705. 

teeth  suitable  for,  688,  708,  721,  724- 
733;  partial  sets  and  gold  clasps 
for,  701;  attaching  teeth  to  metal 
plates  by,  718;  for  pJTOl  teeth,  710; 
for  correcting  irregularity,  447. 

duriibilitj  of,  712;  GoodjeAr's  and 
other  patents,  713;  merits  and  de- 
merits of,  714. 


Vulcaniiere,  688;  Hnjes".  601:  Iron 
clad.  Buckeye,  Wliitnev's.  Frar.k- 
lin's,  692;  flasks  fur.  CW.  and  fli>k 
press,  700;  pocking-hoiirr.  i;!'- : 
safety-lamp,  Hayee",  682,  Frnnk- 
lio'e,  690. 
regulation  of  temperature  by  itesm- 
gauge,  693;  by  thermometer,  f.04  ; 
Bteam  high-presBure  tables.  694 ; 
Btrengtb  of  vulcauiiers,  69a:  time- 
table, 702. 

WAX:  for  impressions.  541;  com- 
parative value,  647;  for  ariicu- 
lating  plates  and  rims,  573;  for 
matrix- platea,  686. 

Worpiug  of  plates,  587,  600. 

Wedges  for  Beparating  teeth.  S12. 

WedgeiTood'e  porcelain,  718;  pyrome- 
ter, 741. 

Weston'e  and  Wood's  fusible  metals,  CSC. 

Westcott's  experimeQiB  on  acids  and 
alkalies,  279. 

Wharton's  duct,  66. 

Wood's  metal  far  filling,  300. 

ZINC  :  use  in  gold  solder  ;  for  metal- 
lic dies  tnade  by  pouring  in  imjires- 
sion,  656,  made  by  aand-mouKling. 
558;  contraction  of,  -'in]  :  advan- 
tages of,  for  die.  6<ft*,  5ii0. 
Zinc,  oiy-clilpriile,  2Ifi,  30-1 ;  wijiie  ox- 
ide of,  for  polishing,  704 
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MUMeal  «nd  Atnitri/  Jovmal,  •  ■ 

A  cannu  resiling  of  ttan  book  baa  led  «•  lo  bclipre  tkU  the  author  baa  vrilten  a  Wiwk 
mnrv  ncoily  u|i  ta  iho  tiiam  ihaii  any  that  wa  haTt  acta ;  to  tka  aiudcot,  it  will  I*  a  fift  ol 
iirinlnc  naliie.  —  Drtrvit  Rtmtie  oj  Mtdiciiu. 

Our  opinion  oflt  i>  inn  ofnlinonl  uni|aallll*d  pralsr.  The  itylc  U  cUar,  and  UMamooalaf 
mnifiil  wud.  indml.  indinptniublc  inrurmatinn  wliicb  it  i^oiilaini  ii  marvFllona.  W*  hcBniii 
rMonunond  il  to  ituiloata,  Uacliin,  and  pnu-litiimrn.  —  AoMoa  Mtd,  atd  StirffieaJ  ./nituiL 

It  iiof  a  muehhiEh«r  order  Ihaa  Ihn  uwal  eoinpll&tinni  and  aMfarta  plHvd  in  ihehindi 
of  tludfinla,  Il  ciubraca  many  nuggistioiui  und  hiiiU  fruin  ■  ear«rallv  nKU(iiUil  hvapiul 
upencuce ;  tbo  ntyla  I*  elaar  aiid  cniiciif,  aw)  thn  plan  uf  the  work  very  Jodieluaa,  -  Mtiittt 
nd  A'u  ryieni  Htporirr. 

]|  is  an«ttr{ia«aed  by  aay  work  ihathaiifalliMiiiitii  nnrb*niliaaaiyaniwaidi«iii  (bratndEOk 
preparing  breiaminatlon.    Ilia  lboroli(hly  praclienl  and  fully  up  In  Ihn  tioua. — Tht  CLmt. 

Wcflnd  It  an  ailmlraliip  hook.  ladM^.  «•>  know  of  Da  band-btMk  OH  tke  wl^MI  JoM  mm 
1ft  be  preArred  to  il.  W*  parlicnlarlj'  cbuioicnd  il  to  Mudtnia  about  lo  anter  Kpaa  lk« 
pnutio*  of  tlixir  prulonian.  —  SI.  L»^*  MtdUal  onrf  SuryirBl  Jourmal. 

If  there  in  a  book  In  th*  whAla  at  audloal  literature  in  wbich  ao  mwch  i*  <aid  la  m 
few  wonJa,  it  haa  never  conic  wiihlit  our  roach.  9o  tim.  I#r*«,  and  potatrd  la  tb*  Myta. 
ao  aooniata  lb*  dietinn,  and  «>  TuiinI  ih>  matUr  of  Ibh  book,  that  II  i*  alnenl  a  iDelkMry 
of  ptaotjoal  BtdleiBa.  —  O^tt-iga  MtdUtil  Journal. 


Mr.  Prntcr  RlakUton  haviifg  on  January  ist,  iSSi,  piiri-hasol  all  the 
interest  of  the  lUc  finn  of  Linditay  &  fiUkision  will  conlinnc  iIk  pulilication 
and  nic  or  Mroical  akd  ScikKTiric  Books  at  No.  ton  Walnut  Sireci,  Phil- 
adtrlphia,  having  a»ociated  with  him  his  9on,  Kennclh  M.  Blakiston,  and 
Frank  W.  Robiiuon,  under  the  (lnn>naine  of 

P.  BLAKISTON.  SON  &  CO. 


MEDICAL,  DENTAL,  SCIENTIFIC 


AH» 


PHARMACEUTICAL  BOOKS 


FtlBLtSKED   BY 


P.  BLAKISTON,  SON  &  CO.   PHILADELPHIA. 

■rAtitr  bo«li  In  ttila  chIsIoiik  can  tx  hkd  fram  or  thrsufli  boobHltcn  In  (he  pritKleal  cRU*  In 
Uie  tJniud  SlalM.  or  will  b«  (»nvatd>d  tm.  by  mall  at  enpiM*,  upoo  tecalpt  ef  ikt  efki  by  tli* 
puWUItcr. 


AMERICAN  HEALTH  PRIMERS. 

Edited  by  \V,  W.  Kkkm.  u.o.    Complete  in  i;  Tolumrs,  hintbomcly  bound, 
Prkc,  in  cloth  binding,  joccnls:  p^pcr  covtre,  jocentx 


'        III 

n 


I.  M«ail*c  and  How  10  Knp  tt.    WliK  IBm- 
Iriiwu.     lly<.'Hi>  K   lIcaarTT,  M.S. 

II.  Lmi  urc,  and  Haw  W  Ktach  It.     KyJ.  G 

lit.  T«t  Suainur  aad  lu  tMuaan.     tly  Jul  C 

Wh  v**".  "  1- 
tV.  S)«dkh<.  ind  Kcw  to  Or*  fat  tt.    WiiK  II- 

IwHiatlnr..     Hi •.  ,•  C,  IIULAH.  H  O. 

V.ThaThroalaiulUxVflM*.   milk lltnlnilwu. 
By  )  SniH  rtiiiiH.  ■•  i> 
ThaWliMct  and  lia  D>a««r».    Bf  llAWitRHi 
Uicaon,  ii.D. 


'  la  I1i4lt  (VMIInal  1incfc>aB«.  lu/tilnc.  Jin4  iMiird 
«in«.  Ilwi*  »al—w  M  <m<tir  of  •Mill*  compll. 
iWBIt  tiny  hivt  nulved  Thtj  (w'K  wlrtlewty 
nun  (M  irtinH  >h«iM  knu".  and  Tt(  vhu  •<(!<- 
nwlH  *f  Ikr  InBttvnl  ctju  >rc  lc*cnnl  l^.-tu 
bni.hiTi  Ua*  MnwiMini  kaowltd^  at."— OUc>v* 
Mrr-OtMm, 


Vtl.  Tht  Houlh  B>4  Uw  TceUi.     Wiib  lllimn- 

■plpn.        Ity  i     W,  WiTiiB,  it.o,,  O.n.1, 

irill-  tltain  Wotli  and  Ovttwor«.     fly  H    C 
W.»tt>.  Jn,.  II  11 
IX.  Out  HaoiM.     Wliti  illvurailain.    »f  Kuan 

Hi>nn«>i>*.  M  D. 
X.  Th*  Skin  In  Htalth  and  DiMue.    Ry  U  D- 

lU'iai  ty    H  I' 
XI.  Su  Ati  and  ftia  UMhmc     %  Jona  H. 
pArvAav.  K  r- 
Xlt.  ktiaalaBd  Induuiial  Kyilsae.     BrD^l- 

LlIK«Uf.  lUL 

"  Tba«  liMdbHht  af  ncifcal  fa0M>M  Juiin 
haany  toBRHiiduian.  TWy  m  art^BW^  V  ■><■ 
vhaag  pnAiahiniil  dxapcioKc  ■•  bBvand  quabaB, 
an4  far  tbt  natl  fart,  by  iti^  «ba  nii*«  amt*  lb* 
MjtiHi  nvjbid  ih«  iptnAc  tt^v  of  ii«iT  1it^''~ 
AVb  IW4  St*. 


^^MBRICAN  PSYCHOLOGICAL  JOURNAL. 

^B         I»fu«d  by  the  National  As«oci4tion  for  the  Proi«ctian  of  the  In»an«  and  Pr«- 

^^entioB  of  Insanity.     Edited  by  Joseph  PaKitisti.  M.n. 

[  Single  numbers  jo  cents ;  per  nnnunt,  f  ].o« 


p.  BLAKISTON.  SQi 


ACTON.  THE  REPRODUCTIVE  ORG 

The  Functioni  And  Duard«n  of  tlie  Repra 
Youth.  Adult  Age  imd  Advjuwwl  Lire,  conaident 
nnd  Mor«l  Rclmionv    By  WtLUAH  ACTON.  H.D 

"  In  iht  vmV  fvm  b*fcn  in,  ill  aunUil  AaiA  upon  la  mIijki  mMi 
mniimuM  It  tccvMingly,  h  mafilnc  a  imcHan  laqitlildMicctlwd) 
rci^i4a  ^  cDnfilcnLiua  of  ibr  luplca  in  i^uviu*  h  hvyoAl  III*  di 

"  On  the  mUwu  c4  ImpDIxncc  whI  SpcmiMorthiEi.  IboH  boitbcm  1 
■OUfC—  of  iflWUU*llbJ«  nAllh  la  ihd  ^ila<k  fraumtlT*  B'f-  Atun  dU 
npWH  Iht  fM&noui  iiicki  i'ih«  tniuiKln-li  h)i4,  m  <»•  pnUw*  oT  >i 

lintCllMTtoii^  ril'ii^l  ?n.i-iii0ia«uint^iil  Ili?ir  un<^L'r  *^'"^^*^  H«*« 
4«  vfllutv  tcria  il,  iab<i«p«dHcjfiiiaADinAnLi^  bat  h«  judidouMlr  «<J^ 
Ibnil  of  fVkandil  m^lAitjr.  Iha  R>ii«  ■ifopM'J  «hL,,bM  b^  on*  flf  >|r«nM^  4 
■■r  ipptnpibw  n»r>l  >nl  ihtn^audakl  in«i»,  *  huUkr  lal  hoiMliI  4 
rhm 

AGNEW,  ON  THE  PERINEUM  ANt 

L«cc»lions  of  ihc  FciDJile  Pcnneiim  and  Voii 
tory  and  Treatment.  With  many  lllusIral>on«. 
Profmoc  of  Surgery-.  UnJveraitjr  of  Pennsylvanu 

So  many  opplka^ons  having  been  made  for  ilu 
the  author  hns  thought  beat,  after  *  iliutough  rev 
pTofrMion  in  book  form. 

ALLEN,  COMMERCIAL  ORGANIC  A 

An  Introduclwn  lolbe  Practice  (if  CommcrciaK 

H.  Allek.  p.cS.    Vol.  1.    Cyan'JEcn  Compaua< 

tivei.  Phenols,  AcuU.  etc.    Sro. 

VoL  H  now  ready.    Sro. 

Being  n  imiise  on  the  IVopenie*.  AnaF 

Astaying  the  various  Organic  ChcmicaU  and 

Arts.  M.-inufnrtiirc^,  Medicine,  etc.  ^| 

ALLAN,  FEVER  NURSING.  ■ 

Notei  on  Fever  Nitning.    Addressed  to  nun 
Uv  James  W.  Allax.  M.r>.     iimo.     Illmtraicd. 

ALLINGHAM,  DISEASES  OF  THE  I 

l-'iitula,  Hasmurrhoids,  Painful  Ulcer,  Striclure 
of  tlie  Rectum,  ihcir  Uaenoiis  and  Treutinen 
r.K.C-s.     Fourth  F.diilon.  cnUiscd.  Price, 


*R(  It  la  <)ius>  of  A*  obI*  Im^Bl  Imbcvorlil  I       "ThH  twv 

(Si,  Mari»)  dcmwd  tucliiitivly  n  dltMUn  tC  ihc  4«i«rr«ni>ti 

iMoiB.aMh*  !•  noof niatd,  boili  h  All  omiBiiy  vA  Kifitieriil  I 

In  KanpT.  n  tli<  hictiai  •uibonlr  npoa  tmanit  U  '  dhqUt*  rm 

%ha<ltm."—Limmilt/iliMt*tllitaU.  <  Mhwtu,  ki 

"  So  hooV  on  thli  iptclnl  iul(jMI«u  »1  ill  »pproK»i  '  "  It  U,  M 
Mr  Allinth*ni*t  lu  incitlna,  clonxat  ud  pnriic^l  (Ifwdyami 
«iul  (eiuc."— £,«<&■  MtMial  Thmit  amd  C*tHtt  IHirMrr  it 

ALTHAUS,  MEDICAL  ELECTRICIT 

A  Treatise  on   Mcdiciil  Kleclricity.  Theoretics 

the  Treatment  of  Par.ilyiis,  Neuralgia,  and  other  1 

M.D.    Third  Edition.  Enlarged,    246  llluitnttion 

In  rcvijini;  thi»  new  edilion  ihc  Author  hat  Ui 

■wiib  the  laleM  knowledge  of  the  tnbjcct. 


PUBLIC  A  TJONS. 


NSTIE.  STIMULANTS  AND  NARCOTICS. 

With  special  rctcnrchc^  on  Ihc  Actiun  of  Alcohol,  Ether  and  ChlorofMm  on 
the  Viul  Ofganiiim.     13y  rH>NCi>  E.  AitniK.  ii,i>.     8vo,  Price  %IJ» 

IJ  k  «v*>MH  tad  t—tliniwii  jA  «»]kit4lB»  uid  unMK 


''  Hi  ia  an  Mulail  initn  »i4  IndiHaiknl  tMnli*(. 
W  m|Iki^~-H •■»«<■  M^r^/  7(«'<u/ 

ATTHILL.  DISEASES  OF  WOMEN. 


Clinical  Lectures  on  Discaiei  rcculiar  to  Womea.    By  Lombk  ATTHiUn  u.O, 
jlh  edition,  revised  And  enUrged.  with  numeroiu  illaitrabont.     iimo.    Cloth, 

I'rice  »i.:5 

"  n  la  lk<  MDnmnilAl  shm*  of  1^  lanrMfC  ef  ok  vbo  lt*i  bcooM  sIm  b)  KHon  of  lgn(  ud  inlU 


1^ 

HaITKEN'S  practice  OF  MEDICINE.     New  Edition. 

^B  The  Science  ^nd  I'taciice  of  Medicine.    Uy  Wiluau  AiTKt^N.  U.D.,  r.K.s 

H  London,  I'rofesMir  of  I'.^tholog)'  !n  the  Army  .Medical  School,  cic.     Seventh 

^H  KdriJon.    Toa  lai^exicnt  rewntten  :  enlarged,  remodeled  and  caicTutly  revised 

^H  ihroutifaaui.    In  1  wo  Volumes.     196  EnjtravinK*  on  Wood,  und  a  Mjip  sbowing 

^1  the  Ccosiaphiul  Ditttibution  of  Uli>ea»ca,  and  Coiiious  Index.    Octavo. 

^B  Cloih.siljoo:  LetUbcr,  114.00 


Dy  G.  W.  Baltour, 
Price  yj.oo 


BALFOUR,  ON  THE  HEART  AND  AORTA.' 

Clinical  Lcctum  on  DiseaMt  of  the  Hcun  and  Aona. 
M.D.    llluKtraied.    3d  Kdiiinn. 

IMpwUM  .din— M  III  wti«  kc  iiotL"— £«Mba  f^iKlOiam/r, 

BARTH    AND    ROGER,    AUSCULTATION    AND   PERCUS- 
SION. 

A  Manual  fnr  the  Student.     By  M.  BartH  and  M.  HexRI  Rocea.    Trans- 
lated from  the  6th  French  Edition,     iimo.  Hricc  |i,oo 

BIBLE  HYGIENE; 

Or.  Health  Hinln.     By  a  I'hyikian.    This  hook  has  been  irrittcn,  firji,  to  im- 

Cin  u  popular  and  condensed  form  the  elements  of  Hyg^iene;  second,  to  ihow 
varied  and  important  arclheHcnlih  Him*  contained  in  the  Bible,  and  third, 
to  prove  thai  the  secondary  icndency  of  modern  Philosophy  runs  in  a  parallel 
direction  with  the  primai>-  light  of  the  Bible.    Ilmo.       I'apcr.  .50;  Cloth,  ll.oo 
*T1l«  fldMii^  (AAiAarii  ^  thi  uihjcci  Lt  qulukbrtuic^the  pFocBKUy.AiHj  ixto  dot  and  titt  tvam  ubik- 

^^IDDLE,  MATERIA  MEDICA.      Ninth   Edition. 

^H  { Cenlaini  ail  ike  tkanx"  it  lift  Sixlk  ReviiioH  of  the  Ntw  /^arma^opieia.) 

^M  M.ilerin  Medic*.    For  th«  Um  of  Students  and  Physicians.     Fly  the  late 

^m         Prof.  Johs  B.  Bidki.e.  mo..  Pro(cs«ir  of  Mnicria  MeiJica  in  Jefferson  Mc^h- 
^B  cat    College.    Philadelphia.      The  Ninth   Fdilion.    ihoroucbly  revised,  and  in 

^1         many  paru  rewritten,  by  hi*  son,  Clemem  ltii>[>L£.  w  D.,  AMistani  Surgeon. 
^L  U.  S.  Navy,  awsled  by  Hk.\RV  Mokris.  u.d.     Containing  all  ih«  additions 

I  and  changes  made  in  the  last  icvifion  of  the  t'niicd  Si.ttcs  Pharmaco^Kcia, 

The  lUilanicat  portions  tuve  been  curtiiiled  or  lel\  oul.  and  the  other  sections. 

on  the  Physjo10j[ical  action  of  Drugs.  i;reatly  enUrt;ed.    Octavo. 

aoih.  U-oo;  LcRther,  (47$ 


"TtouMUMawt  v*liiibW,  od  *•  miuinnini. 
uku  1:^  Hib**  uptn  knvSikc  <iiipr4v«<S  itIhi  vu 
tinatj  t«ii«fhd  ■  imh.lncTi  10  iheituilFnt  *nd  rt>r' 
»l,imm."—PhiU  MrJital axil Xmrn.-*l HiftH" 

"  ll  *m  k(M  IW  Anic*  of  ■>!*  tuiKiT  w  futnm  in 
'  >  w«rk  *  tul'fcok  (sr  ibf  Hufli-il      ll  \<  hti'l.  uti 

t  mUkiffrtly  cr4iprd'aui««-    Hu  iiflv  »■  <lnir  anil 

tiVCcWi.  H«  tvwtn  ill*  (ftun^ — KO-ttx  it  «r1l, 
'im4  4iMih*n  ha  w*iti  hIA  OMh.nf  •Mrfluauk"— 


"  One  thine  'ti*i  pAninrulBrW  t^obtthd^  itiu  hdHi 
to  lhc*liirWnl  i>.  l!i>:  Ihc  bArC  tinot  ua  Inlf  aalnd^ 
f«mr«gi  anrt  <->iiu-  hif*  la  frrt  th4i  n  h  impo^iMf  ft.' 
htB  I*  M  <^t«  ii  »t>.|  tA  niirilt  «)■«  In  iNt  iji-ui  I4,f 
b«fM«lii»-'-Sr.  Limit  Mlt^lti  aa^ Smr(iiJl  >>r. 
■a/ 

"  It  (am»Im.  In  ■  enndnHd  Ivn,  >U  ihii  k  •ahi 
*Mc  In  malcnt  «AdL^.  soJ  44l*Jftlm  Ibc  iMtliCfll 
tiu4(M  Blih  >  uagtcu  iuibiA  w  Oa.  vAifm:'-' 


p.  BLAKJSTON.  SON  ^  CO:S 


iit9 


BREWING.  DISTILLING.  ETC. 

Tbe  Brewer,  Distiller  unit  Wme  MjnufJClurcr;  :i  MaDdbook  foriU  intr 
in  the  Manufacture  and  Trade  of  Alcohol  and  tti  Compoundi.     Edited  by  John 
Ciardn«r,  Fellow  of  tbc  Chemic^d  Society  of  London.    Illunratcd.  Cloth,  f  1.75 

Sy.sOKis  OP  CotiTEtfTS,— Alcohol,  Hs  Preparations.  MC;  Aleobalomeur ; 
Brewing  artd  Dc«r* :  V'^irietics  nf  Malt  Liquors;  Mjilt;  Raw  Grain;  Sufaf: 
Hops ;  Arrangement  of  a  Brewer^'  1  DilTcrcnl  Procctses ;  Chemical  Changes 
doring  Washing,  noiling.  Cooling,  Fermentation,  etc..  etc.;  Storing  and  Clari- 
fying. Toners,  Ales ;  Analyw*  of  Beers,  Cidett,  Pern-,  Mum ;  LJc|uor«  and  Cat- 
diab,  givinj;  over  So  preparulions.  Other  touTces  of  Spiriiaoui  Liquon ;  Die- 
tiUalion  of  Alcoholic  Liquors,  including  Rumt.  Brandies.  Wbttkies,  Gins,  ele,: 
Wliic  and  Wine  Makin;; :  'XvA-^  for  Adu  he  ratio  n*< :  Remarks  on  tbe  Cu)tiv»t] 
of  Gmpea,  etc. :  Imitation  of  \\'iBes. 

BLOXAM.CHEMISTRY.Inorganic  and  Organic.     Fifth  Edit 

With  ExpcrimcnLi.  By  CiiAKLes  L.  Bix>XAti,  I'rofcsior  of  CfacminiY  in 
King's  Cotlege,  London,  and  in  the  Department  for  Artillery  Studies.  Wool- 
wich,    fifth  edition.     With  neady  300  Kngi.ivuiip*,     Cloth,  %»Jxi\  Leather,  i%xa 

A  most  complete  Text-Hook  for  School*  and  Colleges. 

cnmltrl  W11K  (jvcu  &ntl  (R^Ttrunnik,  ncttriy  idl  well  4lko*tfi,  «atf  m^By^iutK  ikw,  woi  m  t<lniMc  1MB    .    ^  ^ 
It  11  ^ic.n:ihiEi^  liH^v  Exmch  ibfanfuEion  h«  t>ftgn  <oiFtg)i  Id  A  finv  pan^aphi     Wc  ftlc^  q«Q«c  Wfcymac^lJ 

BLOXAM.    LABORATORY  TEACHING.     Fourth  Edition. 

Progressive  Exenises  in  Practical  Chemistry.  By  Ciiakles  L.  Butxaii, 
Professor  of  Chemistry  in  King's  College,  London,  etc.  Fourth  edition.  With 
89  engravings,    iiino.  Price  {t.jj 

This  work  is  intended  (or  use  in  the  Chemical  LaborMory,  by  those  who  xtt 
commencing  the  study  of  Practical  Chemistry.     It  contains:—  ^1 

t.  A  series  i>f  iiinplc  Tables  for  the  analysis  of  unknown  subuanccs  o^H 
kinds,  a.  A  brief  description  of  all  the  practically  important  single  substances 
likely  to  be  met  with  in  ordinary  »nalyf>s.  3.  Simple  directions  and  iHustra- 
tions  relating  to  Chemical  Manipul.Tiion.  4.  A  system  of  Tables  for  the  deter, 
tion  of  unknown  subsliuces  with  the  aid  of  the  Blowpipe.  5.  Short  inslniniont 
upon  the  purchase  and  preparation  of  tlic  tests  intended  (w  those  who  have  not 
access  to  a  Laboratory. 

"A  CHI  UBniini  dF  oliuhl*  pncitul  InromulnTi  li  )Hn  (uBdmalian  >  beok  oT  >fc  paaa. 

BRUEN.     PHYSICAL  DIAGNOSIS. 

A  Pocket  Book  of  Physical  Diagnosis,  for  I'hysicians  and  Students.  ^ 
Edward  T.  Bki^kk,  m.».,  Asit.  Prof,  of  Clinical  Mcdkine,  University  of  Penn'a. . 
IliusiTsicd  by  Original  Wood  Engravings,    lanto.  Exua  Cloth.  Price  fix» 

BENNETT.     NUTRITION  IN  HEALTH  AND  DISEASE. 
A  Contribution   to   Hygiene    and  Clinical   Medicine.    By  J.  HKHity  Dd- 
KSTT,  M.D.    Third  Edition.  Revised  and  Enlarged.    Clolli.  Price  t*-f^ 

BV  SAME  AITHOR. 

THE    TREATMENT    OF     PULMONARY     CONSUMPTION 
BY  HYGIENE,  CLIMATE  AND  MEDICINE. 

With  an  Appendix  on  the  Sanitaria  uf  the  United  States.  Swiberland  Mid' 
tbe  Balearic  Islands.     Third  Edition  much  Kniarged.  Pnce  fa.jo 

of  conliiltiKT  ami  dw  Wc»»  wiiKelitti  fcy  Um  ■■*»>  «*■  >« 


"Any  ahyllciiui  my  I  Jit  It  uva^th  trctj  IccUnjrarc 
li^iij  lob*  Lble.hiinnl  anil  orthixtoB-"  —H'dis*- CwV ufgkAi  Rtttm 

BERKART.  ASTHMA. 

The  Patho\ogY  ^^^  Ttcainvcivl  o(  A^hma. 


By  Joseph  B.  Berkakt,  it.ft^ 
Prkei 


PO'SUCATIONS: 


I  BEALE  ON  SLIGHT  AILMENTS.  New  Edition.  Just  Ready. 
^B  SliKhl  Ailmenu.  Thdr  Naitirc  and  Tic.iimcnt.     Br  I.iovkl  S.  hrAi.r.,  M.ti.. 

^H  F.K.S.,  pTofussof  of  Pnxclicc.  King's  Mcdk.il  College,  Loodan.  Second  Ediiion. 
^H        Enlirgc<l  anil  nitiiir.nei).  Pi>c«,  Cloth.  #1.35:  P.ipcr  cov*rs,  .75  cents, 

^f  Kin«  Hditton,  Hi'-tv)  l^tper.  ICitni  Cloih.  Price  I1.7S 

OITLINE  OF  CONTEXTS, 

^^b*  NitaRiiid  TrcsWKM.  CiiBiiBpatieai.  lu  Tmlnicia.  Dtwrhvi-  Vcrilai  <;iAU«>.  HAwuw  SKIi 
^^Blfftdvhf.  NTT*igU  ktKUK4i'*ife  Th<  r<valth  and  InnammBiair  Stai*,  Of  Uiv  AciiuJ  ^Ihaacii  us  Kfv«r 
^^■■i  UlhwHm     Oaaimi  r*nusfSI«hi  Iilliiniiuiitn,  iir  ,  iic. 


Pdni 


^ 


BY  SAMK  AlTltOK. 

N  LIFE  AND  VITAL  ACTION  IN  HEALTH  AND  DISEASE. 
izntD.  IVicc  13.00 

THE  USE  OF  THE  MICROSCOPE  IN  PRACTICAL  MEDI- 
CINE. 

t-'uT  Sluilentft  And  PracUliOnerj,  wldi  Tiill  dircclions  for  ex.iTninin^  the  vnrioLis 
sccrclion:t,  <<(,,  in  the  MicriMcopc.     Fourth  Ediiion.     300  ltIi.iMrAtion>i.     Much 

Piice  #7,50 

A>  ■  ■lotuoDiQl  qkwrm,  ii'id  a  hlunlnilnl 

k  (rsru  -' 


cnl.itged.    gvo. 


tfniit*' 


oiinipnluor,  hit  ((>•.  UvALRjuVii  and  *nilHiHT  on 


HOW  TO  WORK  WITH  THE  MICROSCOPE. 

A  Ci>mi>lctc  Manual  of  Micto^coptca]  MAnipuUiion,  conuining  3  full  dMcrii>- 
tton  of  msay  new  ptocevse*  of  invcMlgation,  with  directions  for  examining  <K>. 

cU  under  the  highest  powers,  and  (or  taking  pbotogmphs  of  inicii»copic 
bbjecti.  Fifth  Edition .  Coniainingovei  400  Ulu&tratioiu,  many  of  them  colored, 
"ciavo.  Price  17.50 

"IW  RacT<h>|«dl(  <livKtcr«(lUiliM«ilillan*ri>i.  tttAii'i  orll  linbwn  *«li  «n  iIm  Mirmtr^  rrndin 
I  iBMitiiUc  lu  |i(c*nii  A* *t»ifvi 4f  i(» cnVtvtt :  mAcciat^iHr' i^*^  "■X*''^^^''"'^^t>*"'"'^^  upon  *?kicii 
M  paytkBH  can  dcatH  wch  kilonnArlon  vUl  befniud  here,  bbA  siiKb  svn  u  udlHi-  ]■  t>,  movvBnMr,  ■  aion* 
mma  <■(  bnt.  nsM  nlusbli  w  the  phirtlcan,  uii  1>  lajl  if imibli  ra  ncf^  on*  nho  ■■••  ih*  nlonefp*,"— 

BIOPLASM. 

t.\  Contribution  to  the  Phntologv  of  life,  or  an  Introduction  to  the  Study  of 
PhyiMogy  and  Medicine,  lor  Students.    With  numerous  Illustrations. 
Price  I3.35 
ROTOPLASM;  or  MATTER  AND  LIFR 
Third  F.dition,  very  much  enlarged.     Nearly  350  p-igeL     Sixteen  Colored 
llaics.    I'an  1.  DiMie.NTie.VT.  Part  11.   DcHONSTKATivit.    Part  in.  St^ncuTive. 
One  volume.  Price  I3-00 

i-lPE   THEORIES;   Their  Influence  upon  Religious   Thought. 
Six  Colored  i'Uics.  Prjce  (3.00 

ONE  HUNDRED  URINARY  DEPOSITS, 

On  two  sheels,  for  the  Hospital,  Labonuory,  or  Surgery.  Each  Sheet  ^1.00,  or 
on  Kolter».  Price  f  t.i; 

lERNAY,  CHEMISTRY. 

Notes  for  Students  in  ChemiMry.  Compiled  fromFowne'iand  other  manual*. 
Uy  Alhhkt  J,  ItEnxAV.  rit.».    Sixth  Edition,     lamo.  Price  ft. JJ 

(ENTLEY'S  STUDENTS'  BOTANY. 

'Pie  Students'  <Julde  to  Stru<:iural  and  I'hyfioJogical  Botany.  By  pRorKSSOR 
KonfiXT  Ukxti-KV.     lUiutraied  by  nearly  Joo  Wood  Engravings. 


p.  BLAKISTON.  SON  *•  CO:S 


BEASLBY.    THE  BOOK  OF  PRESCRIPTIONS.  f 

Containing  over  3100  PrcKriplinns,  collected  (itiin  ilie  fiactke  of  the  ramr 
Eminent  I'hyitrijin^  and  SurKconi — Krtglish,  French  and  AiDeric«.n  i  a  Cotn> 
pcndioiu  Hbtory  or  the  M^eiia  Meilica.  Vai-i  of  the  Do*e*  of  all  Officinal  aii4 
tjtablitbed  Preporuiion!!.  and  an  [ndcK  of  I>isea»e»  and  thdr  Remedies,  B} 
HKNRy  BEAStKV.    Sixth  Edition,  RcviM^diuid  Enlarged.  I'nce  |i    ~ 

UV   SAMK  Ai/ritoii. 

THE  DRUGGISTS  GENERAL  RECEIPT-BOOK. 

Comprising  ji  copious  Veterinary  F'otmular^ ;  iiumetouji  Recipes  in  Patc^_ 
nnd  Proprietary  Medicines,  Drugprts'  No«nims,  etc.;  Pcifumcry  and  <^^| 
metics;  Beverages.  Dietetic  Articlci  and  Condiments;  Trade  ChcinKaU.  Sci^H 
tific  frocewM,  and  an  Appendix  of  L'leful  TaWes.    Eighth  Edition-    Price  J3,if 

THE  POCKET  FORMULARY  and  Synopsis  of  the  British 

Foreign  Pharmacoptxias. 

CompriAing  Standard  and  Aporoved  FormuUe  for  the  Pteparaiiuns  utd  ComT 
pouads  Em^oycd  in    Medical  Practice.     Teittli  Edition,     jii    pp.     lEmo. 

Price  1 
BENTLEY  AND  TRIMEN'S  MEDICINAL  PLANTS. 

A  New  Illustrated  Work,  containing  fiiU  botanical  descripdons,  with  ui  acco 
of  the  properties  und  utes  of  the  principal  plants  employed  in  medkinc,  e« 
'  attCDtion  tieint;  paid  to  ikusc  wluch  are  ol6ciaal  in  tne  Bnlisb  and  United  i 

Pbarmacopceias.  Tltc  planifwhichsupply  food  and  subMaacvii  required  bj'  the 
■  sick  and  convalescent  arc  also  included.  By  R.  BrNTLKV,  rn.s,.  Professor  1^ 
Itouny,  Kin);':i  College,  London,  and  H.  Tkiuk-v.  M.n..  r.tt-'i.,  Dcpaitnicnt  of 
Buiany,  llriltili  Mutieum.  Each  species  illustrated  by  u  colored  plate  draws 
from  nature.     In  Forty-two  parts.    Eight  Colored  ptaies  in  c.ich  part. 

Price  ^  each,  or  handeomely  bound  in  4  volumes.  Half  Morocco,  S90jao 

"  It  vviiM  l«  lt»p«»IbU  In  fdiimtiBW  b11  i>i<  nnr 
plAAU  Ihjil  An  h?(V  J«^inc«t^.  Hie  mull  u  a  vgrV 
«hkb,  fn>mkIli»Ef»i><rfn<4.uK  ckJii  iifthe  KkbLific 
IflccltuEc  [.f  the  day  "^/^«^i<  LAnctI 


% 


'"Ka  worii  iMjr  W  iim— imiliil  u  t  mh  wrtai 
OH  <•  dni((i>u.  knl  ••  wlw  .hure  M  \k  haian 
mtli  ika  baiHiy  af  tliiiltil—l  PlaoO-"— Op^n^' 
CirtmUr. 

"  Tlw  vwk  vim  CBBpbn  (U  ta  anr  rsaqglari 
Till  III  lliT  mnil  -itiiMi  rimiiiiil  if  Miillril  tiiw i 
cm  pobU>lH<."— AmAhi  y,m'm^  •/ Ot^Mry. 


■MmWraf  JfcurM*- 

BRUBAKER,  PHYSIOLOGY. 

A  Compcnd  of  Physiology  spixi^ll)-  adapted  for  ibc  ii»c  of  Students  <ukd  PhT- 
sicians.     "  No.  4,  ?Quii* Compcnd  Scricsr*     tfmo.  Cloth.  Pric^  5t.i» 

"  ]>F-  BnibaWcr  daerrd  lh«  liorTr  itiirili  uf  in«rlk*1  ftiKLnm    for   hit  Cunoca^  of  P%T«kdfl*v.     Re  kit 
itffui|:c4!  thf    tundtniditHl   und   firijciieji]    prlncdr^n  of  tfi^  uJ«tcc  in  m.   Uit>a4titr  (■■I'ViInf    UM    ■coniMt 

BYFORD.     DISEASES  OP  WOMEN.     New  Revised  EdttioR. 

The  Practice  of  Medicine  and  Surgery,  as  applied  to  the  Diicaies  of  Woiui 
By  W.  H.  BvroBD,  a.M..M.D.,  Professor  of  Obstetrics  and  The  Diseases  of  Wo- 
men and  Cbildren.  in  the  Chicago  Medical  Collcf^.  Tliird  Edition.  Rcrised 
and  Eniar);ed.  much  of  it  rewritten,   with  numerous  additional  illiutrationi. 

Price,  in  Cloth  Js^o;  Leather.  f6.oo 

"Th«m»(i^«  it  ■>  iotn^Wiv  a  une  u  itiq  j>R*«al 
HMK  at  uuraclcikf  *nill  jdmii  of  iHnf  vnirta.  We 
<4mmtttd  ll  ta  iha  dlllitcai  4liidy  of  vnrr  pnoliloncr 
■'u1  ttudviil,  aa  m  wartt  uloibbrfl  ut  kPCuU 


i 


«nlliEliUD«l   UIW:lice'— AVnr 


v>    -  - 


4r  ii»  hi*  ikiurimctii,  fend  hu  TM*ig.tic^  in  1^  P'V' 
sciik  ttw  ntulD  (4  ■  tMc  M4  c(  pncilotl  tbunm 
liun.  W#hm  mil  TiiililnH  rfi  n  nt  hi  ff  iBIilaai. 
Iiui  frrrly  osmmcnd  4i  u>  pJI  eur  rv4f n,  m  out  if  nt 
in^ii  viluibk  piwiioU  vattii  luin*  fnMB  tin  A—ii- 

»T    SAMB   At^ltOlt. 

ON  THE  UTERUS.    The  Chronic  Inflammation  and  Displace- 
ment or  the  Unimpregnated  Uterus. 

An  llnlargcd  E«lilion.  with  Illustrations.     8vo.  PrJoc  »3.y  , 

"A  (sad  baak  f>amafa*<|  m»»'"^Amti4i*m  y-mnuJ  KltdiHl  Stimt. 
"  ll  It  ■  HMiUt,  jnKtlcal  v-Kk.  luJ  uiTWi  f>^  i:i  tK  luii  via  iMcrtil  ■■<  %ntt.''—t—tjm  , 


PUBUCA  r/OffS. 


RAUNE,  TOPOGRAPHICAL  ANATOMY. 

An  &ttu  of  TopogTAphical  Anatomy.  Thirt]r-fb«r  FuU-pagc  Plates,  Phoio- 
graphcd  on  Stone,  from  Plane  Scclionx  of  Froten  BodJet.  with  many  othec  illut- 
traiions.  By  WititKi.M  tiKAUNii.  I'tufeMior o(  Anaiomy  at  Leipiig.  TraasUtcd 
and  Edited  by  Eowaku  BEU.AMV.  p.r.c^..  Lecturer  on  Anatomy,  CharinK 
Cruki  Hcispiiai.  London.    Quarto.     Piict,  Cloth.    iS.oo;  Half  Morocco.  iio«o 


>«  (til  la  «BC«  vilh  ■  hrVTv  ncvptiDa  Yrj  mry  pnfivilv*  Mudnl  of  >h>  huca<B 
cc«a»bib»n>gtlw«H)Jy  ti  lopsvnplilal  aiuDiaiii  whttb  bcpIi  ts  bi  kBovn  to  he 
b  pnokMaian  vhn  rm-iii^  in  lain  itttm_  m\tm%  ■iwiiiiij  i  iii  b*  iiuiIIaI  upva  lh« 
te  lid.  «Mk  lo  Ihnu  aftu  in  •rlAtiul  luch  Biani  (f  hwIt  It  U  an  timon  MAl* 


^ 


b  m  labc^  [^  V4ck  C44034  bjl  I 
Ta  itii  iBMim  IIMaoaail 
,    \t  •fprMMM     Ta  uxb  pnOkMnn  vtin  nidi  In  Ian*  «MM_ 

4tYr,  il  *il  aftwtf  A  TBlntUt  tld.  «hik  lo  Ihnu  kbu  m  trtibcwl  luch  i 

pHuUi  hMiud  to  ■  vortiac  llbMn'-"-W'™  ffrk  MiJ^m/  KiarJ. 

BUCKNILL  AND  TUKE  ON  INSANITY. 

A  Manual  of  Pytchological  Medkine;  contxininj;  the  Lunacy  Lawi.  the 
NoMilogv,  CElioloKy.  Statittics,  Description.  Dioenouf.  Pathology  (including 
moibid  Htuologr),  and  Treatment  of  Intnnity.  By  fnus  Charlks  Bucxkill, 
M,D.,  F.R.S..  and  Damel  Hack  Tuke.  m.d,,  p.r.c.p.  Fourth  Edition,  much 
caUrgcd.  with  twelve  litbographic  plates,  and  numcrom  itltatraiions.    Octavo. 

Price  $8.00 

''W«b»«ra>diuba*>il*i»irl'oc<»0.  udccraiaJyoaMia  EacDih,  vhtib  nuahi  »  tx  t^rftma  •*  Ait 
rw>i<Mb>>di.krl>HW«to*lrtMaAtBllwndsbMaiyof<Uiul4u— £^;uii*v(iJUMaW}(>v**/. 
"  W<  am^tetnSy  cnouaeiidihc  wntk — AmrHctm  JltMimtt  •'/  fmttmdj 

BURDETT,  HOSPITALS. 

Pay  Hofpiuls  and  Paying  Wards  throughoat  the  World,  Kacu  in  nipport 
of  a  reanangeiDcni  of  the  lystcm  of  Med^Ml  Relief.  By  Hekkv  C.  Bvrdett. 
8vo.  fSiccfi.is 

•■  Mi    Bunktt  Stphj*  •^  dltcawM  a»  vhtb  iebm»  oT  HonlBl  ■ctaMModiiiia  «U  ■  •lapptbiaMn 


By  SAHB  AurltOK. 

COTTAGE  HOSPITALS. 

•  Cenenl.  Fever,  and  Conv.ijetccn!  1  their  Projrrc«.  Manaicemcni.  and  Wofk^i 

I         Second  tldition.  lewntcen  and  much  Enlarged,  wiili  many  VUni  and  Illiutrxai 
lions.    Crown  8vo.  I^cc  |4.$o 

CoirrBKT*  — Cu«r. — i.  Oiifin  >ad  Growth  of  iha  CdMkcc  Hott^'tl  Sy^um.  3.  Ceapantln  Suoxu  at 
THimi*'  U  liiiii  iii<  imlt  Hia^ali  ^  Flninu.  t  Coof  Hcaplul  ConunKiion  and  SaUiuy  Amngr 
mtait  }  TNe  MflDcat  *ni1  Pfuritot  t>vp«ftintnl>.  6  &oiM«iia  SuparvMon  utd  GcDcnl  Bftnafcucnl.  j. 
CwucE  B«a|4ul  Ap^iun*  and  Flulnci,  t.  CatUfc  Fcki  Etoapiult-  9  UiiJwiftvy  m  Caua(o  Haaplali .  la, 
Itmwinilv*  faytnt  nOna.  ■>.  Cpavilirtnt  Cotag^-  n.  Coniei  Hoqnali  In  Amrrlu,  ij  Munu- 
wio.  14.  A  BOK  EVuIltd  AiMBuBt  of  «nalD  CMUfc  Hapliih.  vfih  PUu  ud  tSrvuion.  ij,  SdbetiJ  aad 
llnrtil  Plan  eriiMi^  and  conpircd.  witli  1  diuilid  docripiion  <>(  mioiB  Bus^ltati  ift.  ffaeaHaririBa  ud 
ripiilil  PWnr*  Initu  Wiaklaj  a[C«aca  KuplBli  Wih  an  Appcs^n  <biub1iiIii(  much itatluiat  and  iwalsl 
inffnaattaa. 

~Hr  Bui4h>'i  book  coBMlma  maiii«fin(i>raiMiaii.MUbiTEal.<naiKfaI.aichiBeunl,ai>ilti7stMic,iaKirhhiia 
■li^df  pawail  af  n^  faatikal  uULItfta  ckoaa  taunaiad  ha  C44b^  bfUpnaiB.  aod  vo  am  evnfidaa'Elr  recoia- 
aiad  <lfc  tacaard  cdHioa  ••  an  whaama  mrchiidh*  Uiul  .if  Inlanuilsn  vhlch  li  coduih."— /.sh^i 

BUZZARD.  NERVOUS  DISEASES. 

Clinical  U-ciurci  on  Dise^uc^  of  iht  Ncnou»  Systeni.    By  Tiios.  Bvxiahd. 
H.D.     ItluMratcU.     O^Uvo.  i'ricc  > J.oo 


w 


ARPENTER.  THE  MICROSCOPE.    Sixth  Etlition. 

The   Microscope  and  itt   Revelationt.     By  W.  B,  CARreKTRR,  M.O..  P.X.S. 
Sixth  Edition.     Revised  and  Enlarged,  vith  over  joo  Illuitraiioni.     IVice  |;.so 


"  Km  oajy  Ih*  (Isdml  tl  nwAaat,  bul  anuiun, 
iMl  Hlun  Msnaied  M  *•  Mii<r  Ot  BiHial  IManr. 
■Ill  ti.1  <l>h  lalDB*  oaa  cf 
.v.*  !'«*  NMDfeW 

"litobrftr  Ifca  imm  comatnt  aad  natil  am^t 
■aw  •KcaifMt  ta  ik*  MaJm,   — . 


'C^iT" 


■  nf  Tiimtligtsl 


"At  a  lait%oak  tt  Silcioac^f  T  *"  ***  i-pacul  tiUUaa 
toMlunl  h)M'*yand«wntHlMO.>h(«nili  befon 
W  nw^  airiiTilly  nnt,  aad  la  akna  wOiktii  r*  i 
»■■■>»  *aiw  otiha  wdii/ WBdtW-"— .<w<f*ia«  ; 


10 


f.  BLAfCiSTO,\\  SOff  *•  CO:S 


CARTER.  EYESIGHT,     New  Edition  now  ready. 

Eyesight,  Good  and  Bad.  A  TivuliM,'  un  tbe  HxercUe  and  Preservation  o( 
Vbion.  By  RoBEXT  Bri'Denell  Carter,  f.b.cj.  Second  EdUioo.  with  $0 
llliatraiions.  Test  Types,  etc.     iimo. 


l)» 


Price.  Cloth,  11.15 


Slid  ibc  fuiKlion  urvuluii,  •ml  nivca  k  iJBCn^iisfl  of  Ihc  niKipal  iiioBaliu  tSiht.  blui.  «ibt  Ha* 


UK  ere  Slid  UicIuiKlionurvuluii,  •ml  kivci  k  dBCn^usfi  ol  Ihc  omcipu  MioBaliu  Mtlu 
li«B  kiDilolJiif  mcli  uiluuty  advln  at  fUy  bd  boivGcul  fbt  the  procmplioa  of  u^l 
/>Hf  I  4Mi  liatttH- 

"  Thtrr  [i  much  iihalnoint  idilaamfi  on  ik*' Cart  of  Out  ET«t>  latevr  twl  ChOdhiad,*  MtfCBiftta 
uceuni,  if  BD  other,  [he  bsak  should  lie  la  i1k  bend*  af  eniy  paiW  aad  mm^h  "— sSr.  Zjhb  cW*»  ^ 

CARTER,  PRACTICE  OP  MEDICINE. 

Elements  of  PrActiul  Medicine.  Rf  Auiitun  H.  CaRtkb,  m.d.,  LoodoR, 
Member  of  the  Kuya!  College  of  Physjctuns ;  Thyacian  to  the  Queen'*  Ho»- 
piuJ,  Birmingham,  etc.    Croum  SvO.  Price  f3«o 

"71ie<A]Ki  ■/  ihlt  relgiiR  <(  tuj-iviMe  ihe  uoAcb  i>!lti  ■  ceaenl  MmhcUcB  w thenar  nT  HtiUdai, 
■ad  li>  Inoj:  tbe  ttsentiila  af  iht  »ubj«e1.  u  6r  a«  rfiqiuNd  kir  ibc  oediBuy  ititkal  ^adlft^ifa^.  vlibtft  A* 
svnof  diDM  vlwlMn  boi  ih>  nmolt  Inimia  ig  md  ih*  luinlBri  Biora  fUwM*  ■•>rk>eii  I'Mu;!*.''* 

"Dt.  O'Wr  l<  ftinnlrly  Immrn  »  ■  LnidM  uhyijclar  oT  lesnlnc  nad  u^Krlcnce,  uid  ■  claar  vrtan-  Hi 
liau  lotfn  s  juJkiil  epitwnevf  pnettcil  tDtdidar  snj  ihU  ii k wcU-eKoind  hunt  "     rtffifrr>'-  iMiA- 

CULLINGWORTH,  ON  NURSING.     Illustrated.  fl 

A  Manual  of  Nursinjj.  Medicul  and  Su^ic*l.  By  Charles  I.  Ci'LXJNfi- 
WORTH.  M.D,,  I'hysician  to  St.  Mary'*  Hi>>|>ital.  Mnnchestcr,  KngUnil.  Wiih 
cigliiecn  IlluMr.niicint.     iimo.  Cloth.  $t.oo 

CAZBAUX'S  GREAT  OBSTETRICAL  TEXT-BOOK. 

A  Tbcorelical  and  I*ractii:.-il  TreatiK.  including  the  Diseases  of  PicsnaBC* 
and  Parturition.  By  P.  CAiEAUX,  Adjunct  ProfcBSOi  in  ihe  Faculty  of  M<*- 
cinc  of  Paris,  etc.  etc.  Revised  «iid  Annotated  by  S.  Takmitii.  Fotmer  Clini- 
cal Chief  of  ihc  l.ying.in-Hospital,  <ic..  etc.  Sislh  American  from  ihc  Seventh 
French  Edition.  Tr.nnilntcil  by  W«.  R.  BiiLU^rK.  M.D.  One  volume.  Royal 
OcUvo,  over  iioo  pagu,  with  Ljtliograpliic  and  17$  other  Illustration:!  on 
Wood.  Price,  Cloth,  t^co;  Leather.  $700 

M .  Caieiiux's  Treat  work  on  Obstetrics  has  become  cU^^^ic^tl  in  its  cbaractei,  and 
almoM  an  F.ncyclopicdia  in  OA  fulncu.  Writicn  cxpreMly  foi  the  use  of  Rndcnii  of 
medicine,  and  ilio>e  of  midwifcr>'  cipecially,  its  tearhingi  are  plain  and  explicii. 
pnocniing  a  condenied  iummarv  nf  the  Inding  principles  v-uablithcd  by  the  masteri 
of  the  obstetric  ail.  and  such  clear,  practical  diiectiont  for  ibe  manaKcment  of  (he 
prctinant.  parturicnl.  and  puerprral  slates,  lis  have  licen  Kinctioncd  by  the  mod 
auUioriUiivc  pr^iLiitioncn,  and  confitmed  by  ihc  author's  own  experience,  troltcct' 
in^  his  iiMtertalii  from  the  wriUogs  of  the  entire  body  of  aiilcccdcnl  wnlere,  catefutly 
letting  iKcii  correcincss  and  value  by  his  own  d^ity  experience,  aod  lejeciing  all  such 
as  were  faUificd  by  the  numerous  ca«cs  hcimj^ht  under  his  on'n  immediate  obwrva- 
lion,  lie  has  formed  out  of  them  a  body  of  doctrine,  and  a  s^cm  of  pncuciil  nilet, 
which  he  illuslratn  and  enforces  in  the  clearest  and  mow  simple  manner  pouible. 

"  t'hv  f<ilU(pn  hfCore  iit  imof  orunriurhi^ionjiblcei'        "  II  ik  uiKjunl'kidbly  •  »i>il  of  il.t  bit>c94  i 
(tllencr,    Kvtry  pjrikiri<triiliLiiufidcfi;c-nci  thonnLjfh     "  ---'-  .-        .... 

Rvitfon,  And  no  little  rjiudntctliun  ;  whJc  c-:ppJo[,t 
ami  unporlaDt  addixioiu  K>¥<  ^cn  maflo  i(>  naifly 
4v«ry  lunaf  k  It  w  wvlt  ai>.1  b.ivtlEully  {XyunnfA 
by  AQDvHnjs  wo«d  and  lithuctADhlc  ciifrkvinn,  uid 
la  (yincnptneal  eitoitlaii  t\\\  bar  x  fliiomUe  »a 


BBnioa  wlOi  other  vokt  oCthc  ameAai."  Aimrkm* 

"  Tht  cnioji.iian  a(  Dr.  Bullcck  ii  remwIiaWy  nil 
']'  '.-  V,'  m  mDfliQcad  this  wmk  to  thoct  capt. 
'  '..I  m  ihtiuhjm  ir*«td.  andean  ope- 
<-  n4  Ihc  Amrriian  edil^gn.'^'.-^VWirtf/ 

"  We  da  nil  h4*kUM  lo  »ay  Ihjtl  ll  !■  tww  Ihc  niuM  ,   .  _ 

owiplca  tnd  bail  HeatiM  un  Ihc  wIbki  la  Iba  Eu-  i  or  GrmliiaHt  u  a  uti  silda  bafcn  iNi.-t 
ink  taqinac.'-— A^dib  Jl/Jktl  f^rmaJ.  .  Mi*i^  >ariM<l 


Icncc  rich  bi  iafiainaWMi.  and  pcr^pa  ftdhc  hi  d 
than  >ny  laai.bMb  arlch  *hn  m  aft  aDrpnliaad, 
Iha  amhar  hia  >Bi  latnty  naKdaTiiann  fKMia 
ahl<h  nbmwikc  luilnnaafawiwriaiaK^balbekas 
done  »  wiih  Judcrncni  lad  alAy."— <rAii4  jarf 

"  Ka  w«k,  la  ow  tsllnalisn.  Wan  aayeaaipaniaa 
lotTafcauR,  m  Lit  calice  fevfrcuioa:  and  J  w«  wh 
caUad  upon  le  r4y  atanc  *■  oaa  mrk  an  acmk- 
Tiiema.  tmr  chavn  v«ii>1d  hJt  vvoft  llw  baofc  bctoi  i* 
rilhoiii  uir  Uod  <tf  htalMII«a.''-«niir.  Jimr.  ^AM 

"  We  taoaelaawMtiaaitiiialliMwunbnaCk 
of  Dtir  prvdeiaiuB  Ihat  »r  can  ctMuaaari  1d  Uh  indiai 


PUBLICA  TIONS. 


II 


I 


CHARTERIS,  PRACTICE  OP  MEDICINE. 

Han<I-!)ook  of  Ihe  Ptacikc  of  Medicine  By  M.  Chaxtexu,  m  n.,  Member 
ofHoipiial  StalTand  Proreuor  in  Univcnity  of  Glasgow.  With  MKioscopic  and 
oUier  iilusuauunt.  Price  SMJ 

'  W(  hairc  AN -lAcn  luc  <rii^  ■  Iwok  vUA  cu  U  w  ta*it<lt«lT  tcnHKD4e<  ••  pkntekn  #r  MH  in  (Eiiant 

"Tk«frrtai,>*tilihlii>>r>iisia4B>r(a4iHrHii*(.     TIib  lltacnilaa*  (m  •  mwlMd  Amw*  Ik  It.    Ilcin 
M>MaB>MkMu>Rr)iRiaUc.kHdybHk,in4l>^l>ud  dr  nB^nhr«n.">KV«>  AfHMUri. 


CHAVASSE  ON  CHILDREN. 

Th*  Mciiul  Culture  and  Ttsiinmg  of  Children.     By  PvB  He-xkv  CHAVASiiE. 

ismo.  iVicc,  Hdpcx  cuvcrt.  .jo;  Cloth,  (I/X) 

The  mcni^d  culture  and  tioining  of  children  ii  of  immcm*  impofiiticc.     Many 

children  are  so  wretchedly  trained,  or  rather  not  trained  at  all,  uid  to  miscnaaai^cl. 

that  a  few  thoughts  oa  tliii  subject  cannot  be  thrown  away,  even  upon  ihc  mo>i 

cai«ful. 


CLAY  ON  OBSTETRIC  SURGERY.     Third  Edition. 

A  complete  Hand-Hook  of  ObKtclric  SurKcn-.  with  Rule*  for  rvcr^'  Fmrrgency 
and  I)e4Crip6ans  of  tlic  more  diOiinilt  a^  wdl  as  the  every  day  opctaiionc.  By 
LiiAftLEs  CI.AV.  M.D.,  with  oamerou*  Illustration i.  From  the  Third  l^ndon 
Edition,     tamo.  Riper  Coven,  ,?$:  Cloth,  5i  3; 

'Ml  k»  J  UKf-lftad  cuuwciLleal  bu4k  of  FrfeivDtv;  Ihc  iUiumiiDPi  irt  fi>xl.  And  tllff^volt  vUk  Iv  fi4ill4  c^ifelue 
fD  ihv  W*/\*1i\  ftkd  y«iui(  pl4£lltbDcr,  u  *<ll  ta  (a  Iju  BUIIr(iOf*l«TncitD," — Aratrittn  y-r^r*^  ^  Otttftrtsl. 

CLEVELAND,  POCKET  DICTIONARY. 

A  Pronooncing  Medical  Lexicon.  conlaininK  correct  Pronunciation  iind  Defi- 
nition of  terras  used  in  medicine  and  llie  collateral  sciences.  By  C.  II.  Clcvc- 
LAND,  u.D.    Twenty-ninth  Edition.     i6mo. 

Price,  Chxh.  75  cent*  :  Tuck*  with  Pocket,  |i.oo 
This  is  a  most  convenient  siie  for  die  poi:kei,  and  contains  all  tlio  principal  words 
in  tise,  togetlKr  with  rules  for  pronunciation ,  abbreviations  used  in  prcscripiionj.  list 
of  pobons.  their  anlidoio,  etc. 

COHEN.  INHALATION.     Enlarged  Edition, 

InhaUtion.  its  Therapeutics  and  PiftCiice,  including  a  Deicrip^on  of  the  Af 
pantut  Employed,  etc.  lly  J.  SoLia  Cohcm,  m.d.  With  cases  and  lUuttratloni 
A  New  EnliUged  Edition.     Svo.  Price  Si.jo ' 

"  III*  bank  h«  tM  Bira  nf  eanaMft  nuch  Infefnuilai  thai  nnml  kg  tmrni  ilwirktra."— i^,  t'.  ItnUial 

"OMori)HlMM>nliKi«hanucDMihIi>ul»Nl"— ,IMt»r  7imn  aaJ  Cuiilt. 

BV  SAMC  AirrHOR. 

CROUP, 

tn  its  Relation  to  Tracheotomy.    Svo. 


Price  fioo 


CLARKE.  SURGERY. 

Outlines  of  Sutgeiy  and  Surgical  Pathology,  including  Ihc  DiaEno*"  ""tl 
Treatment  ol  Obscure  and  Urgent  Gates.  By  F.  LbGkoss  Clarke,  f.k^. 
Second  F^dition.     Svo.  Prica  fi.oo 

fcOBBOLD,  PARASITES. 

A  Treatise  on  the  Entuioa  of  Man  »ad  AaiRuU,  including  some  account  of 
the  EclouM.  By  T.  Spkmcek  Coet>Ot.D,  M.O.,  r.it.s.  With  S5  illustrations. 
Svo.  Price  JS-oo 
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COLES,  THE  MOUTH.    Third  Edition,  just  ready. 

Uvfonnities  of  tbv  .Muulb,  Congenital  *nd  Acquired,  witli  Their  Mechanical 
Ttcalmcni.  By  Oakl-ev  Colbs.  O.IXS,  Third  Ediaon.  83  Wood  En^i>vini;s 
and  96  Drawings  on  Sinnc.    Svo.  Pncc  t^yt 

''AlWctll*'  "*  HIIHI  hHHlIjr  OMtnlulMi  Mr.  Olxt  w>  iMt  (ndlnlll  «rB|lKt«l  of  ■Wfk  ivkkkcmBi 
|ul  inlmnd  lubil  crnlil  Bh(nv«  ii  ■>  Vaaita. "—BnliA  J'rirmt/ tf  OnttnJ &lnur- 
•■  W<  tmiBuiaid  UUa  beslt  u tkc  suitT  uf  bnh  uu^iDm  uul  dtnliui  ".-lA—rfiw  IjutHt. 

iiy  SAMK  AtrriiOH. 
A  MANUAL  OF  DENTAL  MECHANICS. 

Conuininj;  much  infurm.-ttion  of  1)  practtcul  naUrr,  upon  ib^  Matcriab  and 
Appli^ncv^  u«ed  in  Mccbunkol  Dentistry.  For  I^raclitioncn  and  Siudenti. 
Si'Lund  Edition,  unlb  140  illiuintiuns.     i>nio. 

THE  DENTAL  STUDENT'S  NOTE-BOOK.  

A  new  Edition.     i6nia.  fVice  fiJOO 

CORMACK,  CLINICAL  STUDIES. 

■      tlluMnited  by  Ctam  Obwrrved  in   Hospital  and  rrivate  Practice.     By  Sit 
Jo)tK  Rose  CuRMACK.W.D-.K.ii..  etc  llluairaied.  a  voU.   1.117pp.  tMccfj^oo 

COURTY,  THE  UTERUS.  OVARIES,  ETC. 

A  Practical  Tmiiie  on  Dt>ea>cs  of  tht  Uittus.  Ovaries,  and  Fallopian 
Tubes.  By  Prof.  A.  Covrtv.  of  Montjiclliet.  Fr*B«.  Translated  from  the 
Third  Edition  bv  his  pupil  and  assistant,  Acxes  McLarkn,  h.d..  m.r.q.<lp.l 
With  a  I'tefiice  by  J.  Mattiikws  Dukcak,  m.d,,  ll-iv.  k.k.<  ,  Ohsictrir  Phvfw 
cian  to  Saint  Burtbolomew't  lloKnit-il,  I.ondon.  With  431  llluttratians.  <^ 
Vol.,  Svo,  I'iKC,  in  Haiidiotne  Clotli,  j;6.oo ;  Full  Sheep.  Raised  Band*. ; 
oiTTi-iNE  OF  Content*. 

■traavcriov.^nn  ih(  Anttemy.  PhrilDlnt) .  ind  Ttiacoldsv  ef  ih*  Oifiat  tf  CcmmOm. 
IfUHticii.  SiiHviv  r,r  Uioi'i  lliHAun.     IHtcDMii  oT  tfiMiM  DtoUT*  ill  Ooendi  Tv.. 
Ut*rii>f  INuMo  inOciKtl  -.  UMoalCliiTKieruiia  vftlunna  Piiwm-    P**r  u.— Unmia  1 

tn  DlMIL.     Funcllanal  DuVnItn;  C^icq;n  ol  [\>i1iIdb^    U«Tbl<)   Hast  arllhMI  N(n|ilMBi    _._ 

AIIRuiuiu  ;  Diacau*  of  Ac  Uvriha  App* f»J*(«« .  IVNir  nritiDrtha£*4  mA  ^rt-vl«t*e  llpi^uaarii: 
Cyti  o(  iiu  Only  tB4  Gcnlt^^Tlc  1  kimi^r .  Sufjf^Iy.  TIC,  f(c.     tfiMix 
"Ctuny't  loik  hu.  >isct  It>  Km  cmUioIion,  been  ncnKnonl  *»g;j'nfcgre-     ■■  Frucc,  la  paiMaail 
HISMd  Vr  ilu  Mil  of  im  cdliiDm.  nuiiilaiin(.  I  im  lotd.  un  ibtuaml  «■*■,  wd  by  ika  ifHmaM  rf 
mocficr.  (he  Ihrnl  «dhioa.     1  Kconmend  id  ihc  carfluE  uudy  (/  iot  pTcfniJofBl  b«%tkivB  *  Wi«4  «MrihJtailj 
■Itady  h«n  downed  tiy  lh>  InilUuIS  o'  Tl-nr'."—7.  AUtlirtll  ^Wsa. 


>««i*JM| 


CURLING.  ON  THE  TESTIS. 

A  ITactical  Treatise  on  the  Diseases  of  the  Testis.  SpcTmatic  Cind,  tni 
Scroium.  By  T.  U.  Curltno.  k.d.,  p.k.s.  Fourth  EdKkin,  Enlarged  and  B- 
lufiralcd.    8ro.  Price  95.50 

"  W(  Wlivn-  An  mrk  in  be  <Ih  hmci  iniiiwMri>T  ilw  or  W  CMiuIwi  ■»  ikts  Dc|HnB*M  oT  Samj. 
-  -  -  .  .  bii  )MCt*  tbouiid  viih  Vflliubtr  tmirmiaiu  him]  uuilum  cLai  nuk  litt  inH«—r  iTirlriljr  nf  ih 

COOPERS  SURGICAL  DICTIONARY. 

h  Dictionary-  of  Pmrtic.-il  Surfjcrj-  and  Encyclopaedia  of  Snripcal  SciotKie. 

By  SAiii'F.L  CoofER.    New  Edition,  brought  down  inthcpiucnl  time.    By 

Samuel  A.   La.ve,  f.r.c.s..  nsslsird   by  various  eminent  Sui^eon^     In  two 

volt.  Price  f  11.00 

COTTLE,  ON  THK  HAIR. 

The  Hair  in  Health  and  Di»ctiK. 
note*  of  the  laic  {Iiwjafit-.  Navlkk. 

CORFIELD,   DWELLING  HOUSES. 

Tlie  Sanitary  Construcliun  and  Arranpcment  of  Dutelling  Ho^iicv     By 

'  If.  CoRriKU).  u-A.,  M.o      Enlarged  Edtiion.  with   Plan*  and   UliMraUoiK. 

litno.  Price  fl.15 


By  E.  W.  COTTI-B,  ai-D. 
iRino. 


Panly  fran  the 


B^ 
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ICOULSON.THE  BLADDER.    Sixth  Edition. 

l)iM)u««ufilic  Bladder  and  Prostate  GUnd.     By  Walihk  J.  COVLacm.  P-X-CS. 
Sixth  F.ditini).     KeviMd  and  Enlarged,  with  aa  £ngiAving«.    Svo.     Price  #6.40 

CRIPPS.  THE  RECTUM. 

Cancifr  ai  the   Rectum,     Its  Pathology.  Diagnosis  and  Treaimcni.     By.  W. 
Harkisos  CRtrps.  p.x^.s.     llluHtmed  oy  PlaiM.    Svo.  Price  I1-40 

DAY  ON  CHILDREN.     Second  Edition.     Just  Ready. 

The  Diseases  of  Children.    A  I'tnclifral  and  Srttemaiic  Treatise  for  Practi- 
tioners and  Student!.    By  Wm.  U.  Dav.  m.d.    Second  Ediiion.     Rewritten  and 


Price.  Cloth,  #j«o:  Sheep.  |6.oo 

*Dr.  Day  bfinit  irihit  w\  ft  1iifeci«mrfi'r,  tind 


**Dr.  Day  bfinit  irihit  w\  ft  Ivfeci^irfi'r,  tind 
crMcncc*  ft  vc«Y  tovtVL 

midklnt,  "nulwwil  h*"  *»»fn  vrllrfn  ir»Ti  EM^r  c*rff, 
And  the  fluihM  i»  ft  f<-Hl  tf rtlff  Thp  f^'V^^M''*  ^M 
nf  »h(  tiiak   luft   ftiHJ  lr«fi  cir«nc«ti}y  («ifi>nAid  ".- 


Tery  much  Hn larked.    81%     i'S)  PP- 

Elir«in|  (he  votV  vril  Adapted  10  nHI  l^e  vftnl* 
pSnt^Ri  «t  irdl  *■  the  9jKt*Uan<t^  1  *Ltl  rnom- 

*'Oit  l^«Vu4e.w<  Dual  e^t'eu  veftrvftlvAftvilvlth 
ikift  bvHk  ftfid  CftDliain^ly  r«&xiunaid  U'— «  r«40il«vti' 
dftilHtvlihh  H  dsM  ma  uimt  »  nc*<l.aa  li  Vot 
•Inady 'M<kid>tlH«nplTdUleil."-'^fti(ri.-d«  Tmr-  1 

DAY  ON  HEADACHES.     Fourth  Edition. 

The  Nmutc.  Causes,  and  Treatment  of  Headaches.     Fourth  Edition.     Il1u«- 
trated.     By  Wu.  IIcnkv  Dav,  >i.i>.    Uciavo. 

Paper  Cover*.  7J  cenH;     Cloth,  fl.aj 
SwncAAT  o*  Coorrwn*  — Hc*diKlic  fnm  C«nbnJ  AnavD^ft.  Ccrtbril  Bypenvoiia.SxniptfJictk.  Cwificktlv*. 
Dyip*plk  or  mlttut  tl»dl-Jin,  HisiIkIm  frMa  IlMhon,  from  Kihiuiilon.  i»m  Obb^  iit  Ccnbnl  Tliut. 
Inm  Afltaimt  at  ihc  PtriMinim.  Mtnou  and  Kfrm-Hypfmnli  ItaidKlic.  TuUdnit.  RhnwuK.  Anhrtilc 
«C«ily  lladBClR.  Nmnlci:  Hmlftihi.  tnd  Ilndftchn  ot OilUtuxiil,  Eftlly  *>><1  Advtuwfl  Liti. 
"  W<n vHih  rudiftf.    Tht  wurka  an  iRftinwniftfT  very  wntllile,"— £m<i>  J/r4uWaatf  Jvf.  Jtau^uit. 

DALBY.  ON  THE  EAR. 

The  Oisc^tc^  and  iDjurie*  or  the  Ear.    By  W.  B.  DalsY.  h.d..  Surgeon  and 
Lcatirer  on  Aurat  Suri^ry,  St.  O«ofgo's  Hospital.     With  lUmtratlont.     iimo. 

IVIcc  f  1,50 


■A  uA  ind  itMfaMi  Inlroducilon  h  aurtl  luistry." 

■*  ■>(.  Dllby  liai  pnHBiM  w  wlib  1  nry  nftdftbl* 
littte  biAk.  Hhkh  it  ilstiftcd  f«i  ivftdrr  iiuch  Hr>ifft  la 


"'Tin  Inigrvi  «n^  116  ra<a,  •«  <te«ily  ind 
tnuixty  wtIimb.  omiUu  a  Minbct  <(s»>>l  lltiwinitsM , 
ftnd  art  ktll  veetb  lb*  canful  aurdy  <A  both  »lu4vn( 
irxt  pneilUoftc    T*  lurtin  iha  wall  •in  h*  nmi 


DILLINGBERGER,     WOMEN     AND     CHILDRENS     DIS- 
EASES. 

A  Hand-Book  of  the  Treotmcnt  of  the  Ditcuet  Pcculiuto  Women  und  Chil- 
dren.    By  Dr.  Emil  DiLUiNGHKKGCK.     iinui.  Price  Ji. 50 

"It  iftft  MVW1I'*  fA/"-!^.  TVfl  «4yl«  \\  timpi*.  fUar,  liirLd.  and  fire hfiin iTieaiflilcal dttcmalea  N4  9(M  HlU 
n^tel  1^  uiutl  nullity  &^f  (hki  v<^Zk>'if     -<Tn  km-^^  **J  !-'m,it*tit  MfJ4r*i  Jtwue/. 

DUNGLISON,  THE  PHYSICIAN'S  REFERENCE  BOOK. 

The  Praelilioncr's  Ready  Reference  Book:  a  Guide  in  Office  and  Bcdudo  Prac- 
tice; containing  Therapeutical  and  Ptactical  Hints.  Dietetic  Rule*.  >tnd  General 
InfotrnxtMn.    By  Richaxd  J.  Dunouson,  h.d.    Faiinb  Edition.    8vo. 

Price  tyV* 

,~  We  ceB  koulSy  tammtat  ihli  b«ak  u  ana  ihu  J  "  TW  dcmnd  Gir  1  kcsiicI  * dilia  >a  itDa  ifter  tti 
■nVH  ptDte  nry  laclilt  H  Ihc  (tiwnl  pnclltlOMr,"—  iMbllutiDn  U  Ac  lint  •olmne  >KaTi  Ihit  iMt  mtk  M 
/Irf  Mttf*i0ii  ftttt^  '    ap[n«£i4ied  by  rh<  pttiUtxkun," "i.*itMdM  r—iif 

DURKEE,  VENEREAL  DISEASES.     Sixth  Edition. 

CoDorrhoca  and  Syphilid.  By  Silas  Dcrxee.  u.d.  Sixth  Edition.  Revised 
and  Enlarged,  with  Pnnniii  and  Eight  Colored  lllusiyniions.     8ro.     Price  |l3-5o 

"  We  my.  nMlly.  frcamnindDr  DdrtM***  bcnk  M  entftamly  pnnUBl.  wd  wrinn.  full  ol  txtlkni  muiuil, 

•hi  wunby  of  bBrf4a*i«ill«>l  byewy  AiHiIvf  of  ihe  9f4fcftt4a«i.    A  ift*c  — nia  i  i4  Ui<  L^^at  Mt^tJLl  I'liwui 

dCrMiti  aliaijuii  tf  ihi  bd«k  iaumief  ibchi^nilpptgnL"— Am/m  JUMUu/M^brfuwJ  7><ria^ 


u 
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DAGUENET,  OPHTHALMOSCOPY. 

A  Manual  of  OphttialmMcopy,  for  the  Use  of  SludenK.  By  Dr.  DAWraicr. 
TrutsUtcd  from  tli«  French,  by  Dr.C.  S.  JtLArrHtUKi.s.  r.H.c.kE.  Illuitnted. 
nmo.  Price  J  I. so 

"InfenaUetln.  tha  ceadtmel  ■*««*  of  Intui,  and  Aa  tdmitMj  tjuimMt  iimatimmi  al  IKMMa^ 

DOBELL,  WINTER  COUGH  AND  CATARRH.  _ 

On   Winter    CmiKh,    Catarrh.    Bronchiti*.    Emphfsenta,   Atthma.  etc 
HoKAtn:  DoBELL.  M.D..  Lecturer  ut  the  Rayal  Hospiud  (or  Discjuo  of  tbe 
Chest.    Thinl  Edition.     With  Coloml  PiUtt.    Svo.  Price  f  J 

By    SAME  ALTKOR. 

ON  LOSS  OF  WEIGHT.     Revised  Edition. 

Blood  Spitting  and  l.\iti^  Diiennt:.    Colored  Frontispiece  of  Luog.    Ta 
Map,  etc.    Second  F.dition  F.nUrgcd,    8vo.  Phcet^at. 

DOMVILLE.  ON  NURSING. 

.'V  Manual  for  Kotiiit.-il  Niiri.»  and  others  eonged  in  attending  to  the 
4lh  Kdilion.     Wiih  Recipci  (or  Sick  Koom  Cookery,  etc. 

DRUITT'S  MODERN  SURGERY.     Eleventh  Edition. 

The  Surgeon's  Vadc  Mccum-  3  Manual  of  Modem  Surgco'-      By  KoHf.itT 

Dat;iTr,  w.n.c.i.    Eleventh  Enlugod  Edition,  whh  369  IIlaslratioBs.     864  pp. 

1878.  Pncc  IjjOd 

Thb  b  a  most  complete,  accurate,  and  trustworthy  Hand,  or  Text-Book  of  Sor> 

gcry.    Unriraled  as  &  book  for  tbe  Student.    Fully  illustrated,  and  broashl  up  It 

the  present  slate  of  the  icicncc.     In  use  In  many  Medical  Colleges. 

DULLES,  ACCIDENTS, 

What  to  D"  Kint,  In  Accidents  and  I'oiioning. 
Second  Edition,  Enlaised,  nith  new  llluxtnitiofis. 


theaB 
PriccK 


By  C.  W.  Dvu«, 


32^:^? 


Price  JJ 

him*  I 


■M»Hlft^U 


"  1g«  ttHAiluH  tnedn  h  lo  m  wide  and  pmnftnenE  "''i  fliia  mJ  hm'>U  rtm  M 

EDWARDS,  BRIGHT'S  DISEASE.     New  Edition. 

Hutv  &  Person  AiTcctcd  wiili  Bnght's  Disease  Ou^bt  10  Live. 
WARDS,  u.o.    Second  Edition,    iimo. 

"  rbnlctim. »  intl  u  IHTO""]  ">"  1"^  >>«  rtti  iHlimlliu.  iti>4  tiU  lAmi  in.« 
pwpwIiintBiMMUiitMrTnlliilltodiirLai."— ClwJMMtf  JWiMKf/jVfwi 

nV   SAME  At-THOlt, 

CONSTIPATION.     New  Bdition.  

Plainly  Treated  and  Kelieved  Without  tbe  Vat  of  Drvgs-  Second  KAsDn. 
i^mo.  Price  .7) 

MALARIA. 

MalatM;  What  It  Means;  How  to  Escape  li:  Its  Symptoms;  When  and 
Where  to  Look  for  It.     iimo.  Price  .7} 

VACCINATION  AND  SMALL-POX. 

Showing  ilic  Kcisons  in  favor  of  V;iccmauon,  and  tbe  Fallacy  of  tbe  Aij»- 
mcnts  Advanced  aKalnsi  it.  with  Hints  on  the  ManagcmCDt  and  Care  of  SmaK- 
Pux  patients.     i6mo.  Price  .y> 

These  are  invalunhlc  little  treatises  upon  subjects  that  enter  painfully  into  the 

hfc  experiences  of  a  targe  majority  of  the  human  timily.  Dr.  Edwwds  shows  not 

only  how  they  may  be  avoided,  but  m  plain  and  simple  language  he  tells  thoM 
already  alllirtcd  with  them  how  they  may  find  reliel. 


PUBLICA  TIOKS. 


»S 


I 


ELLIS,  DISEASES  OP  CHILDREN. 

A  PraccJMl  M^inial  of  ihe  Discucs  of  Children,  wilh  a  FormulaiT.  By  Ed- 
ward EixtK.  M.i>.  Late  fhysiciin  lo  the  Vkiorift  IlMpital  for  Childreft. 
London.     I-'ourth  Edition  £tiUrt;ed.     Now  Rcidy.  PrKc  ij.oo 


Bv  SAire  AirmoR. 


WHAT  EVERY  MOTHER  SHOULD  KNOW. 

ismo,  Ptioe  .75 

■■1lkianlr>'olnir  ittMnir  (hII(lmhtT(<ada4n  Anuib ih* suT*  aui  <tWk  •> ihrautb > Uirrlnlb.  We 
««  Ik  IhtflktJ  MinM  vlthiuchitciuiblcguldiTuilwai  u  Dr.  Kill!/'— /WTMi// CuontT 

■LUCKIGER.  THE  CINCHONA  BARKS, 

The  Cinchona  lUrks  i^amtacaenoMic-illy  Contidcrcd.  By  ProfrtMH  t-'RlGD- 
Riai  f'i,lJcxiCP.«,  of  Sirnsburg.  Tnimtaicd  l>v  Fhrio-.kick  B,  Powmi,  mi.d,, 
foraMriy  Professor  of  Cbcmitiiy.  Phibdirlphi*  College  of  Ph;iiniacy,  now  Pro- 
fenor  of  Malrrii  Medic;i  and  Pharmary.  Umvcnity  of  W'litonun-  With  8 
IJihosniphic  PUics.     Royal  Uotavo.  In  j^rss. 

^ENNER,  ON  VISION.  Second  Edition.  Enlarged. 

Viuon;  luOpiical  Defects,  the  Adaplaiion  of  SpccUclM.  Defects  of  Accommo- 
dation, etc.  By  C.  S.  Fkmner,  M.t>.  With  Te«t  Type*  and  74  Illuttrations, 
Second  tldition.  KcviKd  *nd  bnlaigod.     Svo.  Pnce  (3.50 

FENWICK,  THE  PRACTICE  OF  MEDICINE. 

OuiUnei  of  the  I'lacticc  of  Medicine.  With  Appmpri^te  FormulA-  and  niut- 
tratioiu.     By  Sakubi.  Kenvtick.  m.d..  Physician  10  the  London  HoipiUl.    iimo. 

Price  #1.35 ' 

"^TIilfblltv^ttAAiDlayifttavDd  JfidgmflU  laibt  uuji^vibcm  of  k»  uitdKi  aanrf ,  oai]  aa  Indnuv  bo^uolnt- 
■fwv  vNh  llkr  jvHtl'«  rrttn^timt  pouvitrrilY  (41  frw  irrlitr*,  tnA  tltoiJa  lu*t  b««ii  ^Uberjint  into  *  faifi 
tfd«pfcljrM.v«  »vrli.    Of  tU  Ihfl  h*iid-bco^  «e  FdvtiRn,  Ihu  ii  Lcruljily  une  of  Ehc  boL"— ^'M&'V  ^/««/^. 

"  II  ia  10  «vl»Hidy  pncciflsl  little  tnMlK.  pcrvukd  villi  oivch  cDfnmon  *cfB«.  and  wfU  Joubdcu  bs  faoad 
(■•iM.pwUnilufj'tqr  idvucvl  •ludmn."— iM«>  JlMhw/'iai'ifa#<M«(  Jbana*/. 

ev  SAME  Atnuoa. 
ON  THE  STOMACH. 

Atrophy  of  the  Stonvadi  and  Il6  Effect  on  the  Nervous  Affectiou  of^hc  Digest- 
ive Organs.     "  " ' 


8vo. 


Price  %y3a 


OTHERGILL,  ON  THE  HEART.     Second  Edition. 

The  Heart  and  lis  UiscaK*.  With  Their  Trentment.  Including  the  Couiy 
Heart.  By  J.  M11.SE11  FoTiiHRGiLL.  M.D..  A«ociate  Fellow  of  the  College  of 
Physicians  of  Philadelphia.     iSecond  luUtion.   Entirely  Rc-wri(lcn.     Octavo. 

Price  »3.  so 

"  T«  mairf  m  urnai  •turfini  In  vni  pnm  ■  Hftii  IH 


t 

^^V^ll  to<l((W>i.u  wtll  B  ih*  mai  r«nil  wall  M 
^^fc*>BM*e(  Imlw  Ea(iih  UBCiU(c."-sllfr^aM/ /Vff  1 

'•  The  nMi  InUnailiu  dupnf  li  iindoil't^v  ihM 
•a  thfajfmty  Ian,  ■  Mb>«i  whlih  IM.  fu^itlll  la* 
i^tOMJl  ttuihtA,  ant  on  wbleh  he  flii«i«mi  «ic^f 


>  kan,  B  m1>>«i  w)jI(Ii  IM.  fu^itlll  Itt 
vdae4,  ant  on  which  he  flii«i«mi  «ic^f 

br  dtakat  y>ytlcli»,  >l[beii(h  ihiy  hm  ««  MTcrt 
Imh  ■Mul.w  III  u  m  SR  aouK.  iriih  Ike  (UM 
l»>»Mia/  *ie«  *b1  (iieailcil  inataKiiin."^Sril/t* 

FULTON,  ON  PHYSIOLOGY. 

A    Text-HfiKik  of    Phyiioloey. 


ofhb  powi>ltHi>m  10  (op*  nrti  ih<  nm  >iul 
■ -  htip  In 


-•■■M 


dantiialtBtiwI  of  Viiurc'i  bna.  *  . 
tlnif  nf  ixwhU."— /liA»<>ir/*'a  MMkal  Ttmti. 
''The  «r.>rk  ihr'nish'nii  ti a nuBlemlccc of jp«| 
litdil  ■rlUfl(,  nill<i(  (•»■),  tiiund  Mwnlnt.  •ftdi  >i» 
te  apprcclBiH  stftv  Try  iVe  prh  FJIIonvf  inJ  th«  <lu- 


Mcdvral  College,  Toraiiio.     'Secona   Edition,  IlluWrated  and  Revised.    8v6, 


FttTOK,  M.O..  Profettor  at  Trinity 
i*ed.  Svo, 
Price  f4.oo 


l6 


P.  SLAKISTOS,  SON  &•  CO:S 


FLOWER,  DIAGRAMS  OF  THE  NERVES. 

Diagrams   of  the  Nerves  of  the   Human    liiMlr.      ExhibJtinK   their  Orti 
Dtvibtons.  and  CGnnections.  with  their  Disljibuiion  to  the  various  Rrgkui»  of 
CulanfM*  Surface,  and  to  all  the  Mwcio,    B)' William  H.  Flowkk.  f.r.c  S 
r.K-K..  Hunicnaiv  ProfeMor  of  Comparative  Anatomv,  and  Conservator  «f  i 
Museum  of  the  Royal  College  of  Surgconi.    Thttd  Editton,  thoroughly  revis 
With  »ix  Large  Folio  Maps,  or  Diagrams.     Royal  Quarto.  Price  I3.S 

**  AilnlniUr  unncnl,  ud  *iU  W  at  Inulculibk  tl4  10  iht  HnJiiil  al  imiamij,  ttA  tt  dw  lup  td 
kokiiGilui  fdH<*  li  ucAmpuitoi  wi(b  ckpWnalorr  oil-" — M  K  Mniuti  JitetrJ- 

"TheiKrwkQdgHiclUHncforf/  rcfvooiud.  Tba  Inj^titq—  ■/*  *ill  nuk,  asd  h>  d0«b(  <Ik  4i*C(tVi 
will  ytt/9t  <iAti^A.^''-MMittl a^J Str^Alit^ffrur . 

FLAGG,  PLASTIC  PILLING. 

Plaitiin  iinU  ilasiic  TiUing :  A»  I'ertaining  to  the  Filling  of  all  Cavi(»e»  of  De- 
cay in  Teeth  below  Medium  in  Siructiue,  and  to  Difficult  and  Inaccessible 
Cavities  m  Teeth  of  all  Grades  of  Strociurc.  With  some  beaatifully  executed 
lUiutralions.  tty  J.  Fostkk  Fu^go.  t>.u.s.,  Profesao*  of  Dcatal  Pathology  and 
Tbenpeutics  in  I'hiUdelphia  Dentul  CoUegc.    Octavo.  Price  S}.oo 

FOX,  WATER.  AIR  AND  FOOD. 

SaniL.ki>   KxantinUiom  uf  Witer.   Alt  ;iod  Food. 
M.D.    94  Engraving.    8vo. 


31 


By  COMf&Litn  B.  Fox. 
Price  f4.oo 

FOSTER,  CLINICAL  MEDICINE. 

Lecluiea  and  KMays  on  Clinical  Medicine.  By  Balthazak  Fosnot,  M.o. 
Illiuiratcd.    8vo.  Price  J3.1 

■■}Iaane«n[*ruM  IlicthiMehdulconiiHUasreiu    '       " tl  )•  Ik* kHkI  ef  heBai  Kitk,  nch  h  I)t.  Fo 

•iilhorupiHuwijiuWlfcetoiiiiden.wlihagiJMllnB    I  imyh«iiniuJnl;»taanoiifcoc*lritat>tir»v«»i*"~ 

MnuiHi  whttmw  f«  ha  T^M."— #.  r.  JMi^  i<ni>ybcFf*ilmbi«oeiu4iKlnia«cb*»Ha  •« 

>••«*/.  1  UUsnctandMulMI.-JtdLllJwyA  JA)MMf)»»»' 

FOX.  ATLAS  OF  SKIN  DISEASES. 

Completi;  in  Kiglilci-n  raits, e.^chcont.iinj ng  Four Chromo- Lithographic  Plate*, 
with  Descriptive Tcit  and  Notes  upoo  Trealmcnt.  In  all  7a  tjrKccoloied  I'laies. 
By  TtLSVRif  Fox.  h.d.,  f  ».c.P.,  Physician  to  the  Department  for  Skia  Disease* 
in  Univcruiy  College  Mospiul.     Folio  Sixe. 

Price  f  1.00  each,  or  complete,  bound  in  cloth,  ftn^oo 

Ko  Atlas  of  .Skin  Diseases  has  been  issued  in  this  country  for  many  yean,  and  no 
complete  work  of  the  kind  is  now  procurable  by  the  ProfeMlon.  Thu  one.  brought 
ow  ander  the  editorial  supervision  and  care  of  Dr.  Itlburjr  Fox  (the  mosi  distin- 
Itiished  writer  on  Cutaneous  Medicine  now  in  the  Engtiih  language],  is  p«rt1y  based 
upon  the  classical  work  of  WiUan  .ind  Baieman  (now  entirely  out  of  ptiU),butCDin. 
pletcly  remodeled,  so  as  to  represent  fully  the  Dermatology  of  the  present  day. 

"  ^t^oHAt*  vin  b<  glvfin  BQ  Ihi4  hdHi  ot4v  Hc&is-  ivA  timply,  Sqwavtr,  liK^iiM  U  *t  *  \tomt  ptfo^rtian,  IM 
by  mnon  ot  itw  Bunnw  alia  tnniibni,  ih*  anlWni  ddincuia*  rf  dtHHc.  ana  (Ih  —  ■-■'  -'ttm  t'tIi  iImw 
.  .  .  Tta  kua^pnBtaniirdyMw.  In  Ae  •ecunn  of  Ibc  ktUr  ifte  wlMilbir  May  Ini*  ikt  MhM  nA 
JoKi,  UBBC  il  U  from  ihe  pen  i^  Dr.  Tilbuij  Pa*."—SrTCui  amJ  Jtirtigm  MMir-OUrmajrii^  Jtirtm. 

FRANKLAND,  WATER  ANALYSIS. 

Water  Analysis.  For  Sanitary  ftir^oses,  with  Hint*  for  the  Inte: 
Results.     By  E,  FnANKt.AKri,  m.d.,  C.k.s.     Illustrated.     Ilinu. 


■■"nn  Author'^  wrtt\t\-wiiir  rrpulJt^lvit  "tTI  mmt^d 
III,,  muDiuJ  W  bU]  tuiriT4iiaii«.  uiyl  itic}'  Kill  nut  be  dt*. 
Apjpjiniol  ipfindiof  jJI  tli«  aACniiikcf  ih«  trnporlMt 
•uIuRI  (rfBhicb  l[  DWa," — '/it  Sanitnitm. 


"tt*  ««fe  It  OM  vbtdi  rhydclu* 
ibc  tauKaj  ■ii4  [>  >in>c(*  imi  Itvn 
umllol  caitn»  ci  iin»l  ■ffwd  It  W  wiUmoL 


CHEMISTRY. 


BV  SAUe  AUTHOR. 


How  to  Teach  Chemistry;  being  Six  Lecture*  to  Science  Teachen.     Edr 
by  C.  OuOKGB  Cmaloker.  P.C.&.    llluslrated.     iimo.  Price  ti.aj 


PUBUCA  TIONS. 


17 


GILLIAM'S  PATHOLOGY.    Illustrated. 

Tke£M«i)tiuU  or  I'aiholo^y;  .\  H.indbook  for  .Students.  ]{]<' U.TodCiixiah. 
M.Ui..  Prflfcssoi  of  rhsvioiogy,  fotti>crl>'  I'roicuor  of  J'atholoKy,  bUrtini;  Mcdinl 
College,  ColumbiH.  0.    Wnli  ^,^  Illuunttioni.     iitno,  Clolli,  $3,00 

"GALLABIN.  DISEASES  OF  WOMEN. 

The  Siitilcm'&Cui(lcioihcl>i!>euKVu)  Women.  By  A.  LEWisCAiXAam,  U.A.. 
H.O.,  F.RX'.r.     UlttUHtcd  with  6j  Engraving     tsmo.  Price  ti.aj 

nv  ^A«l:  altmoii. 

MANUAL  OF  MIDWIFERY. 

For  Student*  and  PrACtittoncr*.     Itluxtnucd.  ft  Avjf. 

',•  Trof.  n^UbiD  is  Ob«e«ic  P1iy«idan  to  r.u)S  Hoijiiul,  London,  and  occupies 
he  chair  of  Midwifery  in  that  InstttuTion.     His  "wrlc  in  this  dcpatimcnt  ku  been 
1  for  lu  pevGeciJoa  and  pnctical  character. 

GROSS.  BIOGRAPHY  OF  JOHN  HUNTER. 

John  Hunter  and  Hu  i'upiU,  By  S,  D.  Gross,  m.d..  ProfrsBorof  Surgery 'in 
idferMD  Medical  College.  Philadelphia.  ^Vith  a  Iwauti fully  execmed  full  tcn);tli 
Ponrait  of  the  Aiuhor  m  his  Study.  A  Handsome  L)ciavu  volume.  Uound  in 
Beveled  Cloth.  Price  |i  .50 

"  It  H  n<Wati>nc  IV  ngi4  iti«  ntrf  *(  ■  ■■■•  ••  tuD*  dewiccd  h  •€!«■«.  ud  Uir  R>to  vlH  mdD|r  a|ipnriA(e 
Pnfoiar  (iim'i  cnltiininiii  M  Hit  lubjiii.  vhilli  leS  him  lacitsni]  vtui  •!>  olKtiullir  laundcd  ftirunaur  i>> 
MiniBCDIiiK. 

''Tbc  ptiulKypi  a(  SIh'I'' 

■kd  ferdh  «  rtlOng  ■nil  Tljrr^ 

"  'l><  *s.U4if  wi^t  pr^v  i.«  (he  tCDrlv  lAbJe.  wfHfF  H  wLU  br  « 

kot  Uk4  ftiitilni  in  ■  nubU  1 -B.ilcj,  .ViJ  anJ  Mtrgittl  Jitimit, 


cH  lir..'«ti  tntnilnjaf  Slijetfaui,  XfyniiM'i  pannti  I*  »■  unllnii  nprnhinim. 
i'>  ihi  Kiirly  iibli.  ahiic  ll  will  bi  •  MBUai  latcnlin  W  vhalenr  it 


BV  .SAM«  AUniOIL 

AMERICAN  MEDICAL  MEN. 

Amcncan  .Medical  Biography  of  tlie  Nineleeitth  Century,  with  {Mttratt  of  Dr. 
UeojamiD  Kutli.    Laige  &vo. 


^ 


GLISAN,  TEXT-BOOK  OF  MODERN  MIDWIFERY. 


A  Tcxt-Uook  of  Modern  .Midwifery,       Bv  RoUNEV   CuiAS.  il.I>-.  EmcriWs 
I'rofcsMr  of  Midwifery  and  Diseaws  of  Wocnen  lad  Children  in  the  Medical , 
[>cpartmcnt  of  WitUnieite  Univerbity,   Portland,  Oregon,  and  Laic  PrcMdent 
of  the  Ocgon  Suic  Medical  Socie^.     With  129  Illumaiioni.    One  Volume, 
octavo,  6^  pp.  Ptice,  in  Cloth  $4.00 ;  in  Leather  tS-oo 


GILL,  ON  INDIGESTION.     Third  Edition. 

Indieeotion  :  What  It  Is:  What  It  Lead*  To;  and  a  New  Method  nf  Treating 
It.    By  ;oHK  B&ADNELi.  Gitx,  U.D.      Third  Kdilion.     iimo.  ^1.3$ 

GANT.  ON  THE  BLADDER  AND  PROSTATE. 

DiKaMS  of  the  Bladder  and  I'touatc  Gland  and  Urethra,  including  a  Practical 
Vtcw  o(  Unnary  Diseases,  UcpouU  and  Calculi.  Fourth  Edition,  Revised  and 
Enlarged,  with  New  Illustrations,     imio.  Price  (3.00 

GIBBES.  STUDENTS  PATHOLOGY. 

Practical  Histology  and  rathology.  By  llr.xEAGe  Gibbkb,  U.S.  iimo. 
Cloth.  Price  f  3.00 

Chat  I.  iMiwIanlHi.    t.  On  ymnrim  TU—  ftr  EjumiMilaii,    j.  On  CUiil(«  SkUvm.    (.  OaSiaiaiiif. 
5.  Oa  Dwbli  SuUm^    *.  On  Wwunc-    ;.  HmIwI  tf  OkoMnc  Aolnul  Tttuw,  n.    PMttcd  HMol<«r, 

"  Thii  (iHtnfM  llldt  *arii  h  adninMjr  Mlipwd  10  iil(i3  iW  ptrfon  t>r  whldi  it  hu  bfii  •mum.     It  m 

Ihwl.dcir,  BMl  iniAcallr  piMikal.    TW  ■iill»r  It  ■•IteiilT  in  •iJH'iilillih^  bMskstii.  wnl  hl>  b«Aieiirr7i 

K Aa  UgpriHua  IkH  II  li  bMd  tfo*  hli  uvn  pmnnal  ■ifnicBcr."—  nt  l^^dtm  Mfdt^  JtMnnf. 


it 


p.  BLAKlsrOS.  SON  ^  CO.'S 


GODLEE-S  ATLAS  OF  HUMAN  ANATOMY. 

lllitMnHinRiBOSKif  the  Ordinary  DiMcrtions  and  many  not  uitnUhr  practiced 
by  the  Student.  Accompanied  by  References  and  an  Ex|^analory  Text,  Coia- 
piete.  Folio  Size.  48  Colored  Plates.  Uy  Kickman  John  Godlee.  M.D.. 
F.R.CJ.  Forming  a  lai^gc  Folio  \'o1umc,  with  Kcfcrcncci,  and  au  Octavo 
Volume  of  Lcner-preu. 

iVice  of  the  two  Voluraet,  Atlai  and  Letlei-preu.  Clod),  ttouoo 

"  li  klHefty  «  tttit  xaidcful  »«  dj«  phiiidftn  ^od    ]       "  The  ■■pUnaiDiy  ten  t>  conabc.  *(!l  BuiuBiVil 
bjrproD  u  10  ihf  ■n«cnni4ti," — MfdtA-jt  ti'm/i  ^tjtd    .  cunaint  tuny  v^^U«  tbanaaiv  In  dka  mfiMiJ' 

OOWERS,  SPINAL  CORD. 

Diagnosis  of  DiM^ascs  of  the  Spinal  Cnrd.  Wtth  Colored  Plates  and  Ym^jxt- 
xngi.  A  Second  Kditioti.  Revised  and  IJilargcd.  By  WiLtiAJi  R.  Gowtu, 
U.i>.,  Asiistant  PTofeuor  Clinical  Medicine,  University  CoUege.  London.  8ro. 
Second  HdHioc.  Pncc  fl. 

BV  SAKE  AtTTHOR. 

OPHTHALMOSCOPY. 

A  Manual  and  Ailai  of  Medical  Opbthalmo»copy.  With  16  Colored  Autft' 
type  and  Luliographic  PUtea  and  i6  Wood  Cuts,  comprising  1  ti  Original  lUiw- 
iraiioniof  ilic  Changes  in  the  Eye  in  Diseases  of  the  Brain,  Kidneys,  etc.  8va. 

Price  |6.ao 

EPILEPSY  AND  ITS  TREATMENT. 

Epilepsy  .ind  other  Chronic  Convulsive  Diseases:  TTirir  Causes,  SympionH, 
and  Trestmi-nt-    Octavo,     ytttl  firstly,  I'rice,  Ct 


oru, 

1 


NERVOUS  DISEASES. 

A  Mantial  of  Diseases  of  (fae  Nervous  System,  for  Prsaidoners  and 


l<Hta^^ 


"  £V,  Cawvn.  while  ttnfHiHiodly  cofLt«(uut  wiih  tbc  Ulcnnire  of  Tilt  «M^a.  hH  aoi  iJLmttA  kldbtlf  >■  bq 
1inAu*fio*d  IP  m  undu*  cxioit  by  ihi  4EiliA|:*  af  olteh.  but  irhll*  f^lif;^  fi^dAf  thvf*  vktwi,  wtim  thi»b  M*r*' 
tary. h4  M  tbtuois  iim« brtnp  tn  b«Arupon  thfon  th«  vip«FlcA(« 4*nvBd 4'M  hii  fign  nnntJia  nlaumi— , 
Aod  vh«n,«M«|uen(]y.  rh«ir  m#<ve  coflhrm^tlod  or  iiMMfiii  !iAni&,  they  >»  all  t^  invfi  ir*ksUc  u  bclcg  An 
oiLtCvRif  uf  <hr  mm  *Qin.-h»(igr  and  unliiucd  o^rMtm.     ti  vwiM  be  Ivpob^bk.  vrlthln  ^  l|ailB«tf  a  klM^at 

GREENHOW,  BRONCHITIS.  ■ 

>  On  Chronic  Bronchitis,  especially  as  connected  with  Gotii,  EmpbjrGetaa.  mb4 

Diseases  of  the  Heart.    Uy  E.  Heaolam  GRee.VHOW,  m.u.  ismo.      "-'-  ' — 


Prke 


1 


kV   SAMS  ALrTHOK. 

ADDISON'S  DISEASE. 

Ilcinj;  the  Crooniao  Lectures,  delivered  befoee  the  Royal  Collie  of  Pbyii- 
cans,  London.    Revised  and  Itlustrated  by  Plates  and  Reports  of  Cases.    Svo, 

Price  !}« 

"The  boak  tormt  1  muM  inierstina  cnri  nliwUc  nonqiiHih,  wiwilinMiw  tat  iitiMiNln  "     UtitiJ 

HUGHES,  COMPEND  OF  THE  PRACTICE  OP  MEDICINE. 

A  Compcnii  of  Pradicc,  llv  DANim,  E.  Huohf;s.  m.d.,  Defflonsirator  of 
Oinical  Medicine  .it  Jefferson  Medical  College.  Phil.idHphia.     In  Wo  parl^— 

I'Aar  I. — Continued.  Krupllvc,  and  i'crmdical  t'cvcrx,  Diseases  of  the  StoiMn 
ach  Eniestincs,  Periloneuni,  Biliary  Passages.  Liver,  Kklneys,  etc.,  and  Oenenl 
Dii^cBses,  etc. 

Pakt  lI.~Di*e.T*es  nf  ibe  Respir.itory  System,  Circulatory  System,  and 
NervoU!!  System  ;   Diseases  of  the  Blood,  etc. 
Price  of  e^<:h  Part,  in  Cloth.  $i-oo;  interleaved  for  the  addition  of  Notes,  $1.1$ 

•,"  These  little  books  can  be  regarded  as  a  full  set  of  note*  upon  the  Practice 
of  Medicine,  containing  the  Synonyms,  Definitions,  Caiuet,  Symptoms,  Prog- 
nosis, Diagnosis,  Treaimeni.  etc.,  of  each  disease,  atid  including  a  ninnber  of 
new  prescrifMions.  TVvtf  W^ts  \ieetv  vinvvS*.i  ttwtv  \W  Uciutcs  of  prominent 
Professors,  and  rttctetice  Van  \>t*T\  mn.4t  \«i  *ni  \».\e«.  irt«ii»i;^  lA  \^tAleMw 
Fliwt.  Da  Costa. KE.isov.w.^KU-xvvovjaw.*-'**"-'^''^^ «!»«)». 


PL'BUCA  TIOSS. 
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HABBRSHON,  ON  THE  STOMACH. 

On  Hi^rjit*  of  the  S(oinaeli~Tlie  \';iri'.lics  of  Dym<p»ii— Their  Diaj^otis 
and  Ttcjiment.     Bv  S.  0,  Haii»:rsho\.  m  v>..  p.R.r.p.,  Senior  Phjsitian  to,  and 

!\jAe  Ijxturcr  on.  the  rrmciplcs  and  i'iactu:c  of  Medicine  at  Cuj's  Hospital. 
Thin)  Edition,  Revised,     Crown  Svo.  Pilce  f  1.35 


hHTHjMi  ihwii'i  itiii  c»»ir(liuuonof  Dr.  H*b<nh(n'>ha>>pKiBln1iK4' 

kn,  pad  ji**fkr  '  .  iih%  r^  iha  iwacliiicvcr,  vai  jdicad|r  lamed  tiyA^ 

HALE.  ON  CHILDREN. 

The  Mana^c.-n«nt  of  Children  in  Heahh  nnd  Diieaie.  A  Biwk  for  Mothers:] 
1))'  Mrs.  AMiit  M.  IlAt.i'..  M.t>.  Abiitincting  in  valuable  information  and  com-i 
man  ncnse  advice.     New  Enliir);i-d  Kditran.     i2mo.  Price  .75 

"  Wt  thtll  ■••«  <ur  InfliiHm  In  ih*  lnir«locil<]ii  of  iU>  wOf%  w  baiKo  «>)<•  ur  (Me,  *iid  *c  urtt  iht  pni. 

HORWITZ,  COMPEND  OF  SURGERY. 


A  Conipcnd  of  Surgery,  inclitding  Minor  Surgery,  Amputntiont,  Fractures, 
tigaturn,  Dislocaiion*.  Sur){ica)  l>isca»ef,  etc.,  with  Differential  Diagnosis  and 
TreatRient.    By  Orviui-e  Hohwiik,  b.s„  m.d.,  with  IHuMrationt.  lamo. 

Cloth,  fi.oo  , 


HARDWICKE.  MEDICAL  EDUCATION. 

Mcdk.-il  Ed«c.itiot>  .ind  Prviakc  in  All  Parts  of  the  Woild.  ConMinmi; 
KcKuLiliont  for  Graduation  at  the  V.irioii*  Untvcrsilict  lhrouf[ho«t  the  Wnrld. 
By  HERBeitT  Junius  Hakdwicke,  h.i>.,  m.r.ci*.    Svo..  E>nce  $3,09 


*  fir.  Karilttldtfl'K  book  wOl  prove  a  vjtliuUc  HHm  o/  Infomuti^rt  id  ihAU  who  auj  d«tl«^  •»  hfw  ib* 

r  n<  iW  wt. 
noil 


M  ■■>>•*  waich  mnllal  wuiLcf  li  or  •niy  b*  pumnHl  \»  *%\i  sr  **(ry  coonnr  •<  Ah  voM.  ***■  •*  nic 
I  n>fMn  trf  Ike  ^Ih.  Thf  aar «  h*B  bnu  (■•iip«>il  villi  jueal  c^re,  And  in«l  Haae  fiqulrcO  j  vui 
bI  lilxr  *vl  parxnnBCi  on  (he  p*n  of  il>  nuiluii-"— />«*Jio  MrJit^l  ytmr^aJ. 

[HARLEY.  ON  THE  LIVER.     Illustrated. 

On  Oiieaict  of  the  livvr.  with  or  withou:  j.-iundicc.  Dtasnotis  and  Treat- 
ment. By  GeoKoe  HaRi^v.  m.i>.  Auilior  of  ihe  Urine  and  lis  Derangcinenls, 
With  Colored  P!a;ei  and  Numerous  Illtinralions.     KojmI  Octavo. 

Price,  Cloih,  #5.00:  Leather.  $6.oc^ 


*'  It  It  f^t  eilhe  ftiti'il,  m*ti  'f^uitHj,  jpnI  vurl 
*»U>i.iJi>»itiwlie»l  IWB^J  ihM  htn  bcrnlUJ  iilnnaur 
laUcclMilBf  lhc|p*^«et<4ECid<.     .     .     IncviHlu^J'xi. 

•(iwnily    lulniliTc    b«ak  "-flUU/trl/tii  Utj'i^ 
7imrt. 

"  Tbfl  «vrk  1>  lir  In  »/Ivincc,  in  ohrin^l  ntxl  >rtf - 
*lrsl  lob*IUII«n.  or  nnr  t>»l»c  on  tT>q  •iil4«(  wllh 
*hkh  <rt  AH  ft<.tb«>r,Te4,  *rid  l«  wenh  iMiy  lime*  iM 
tm*  W  »(!»  phv«ki«li  tnififlc  htpiiit  iroubla."— 
OU^v  JMfta/  7lov>- 


"Tlieiff^jlf  «4tE;ji>:r-4iu?icf  **  ircvuid  In  ■  eiMivrl^f  i 
«DUUi*r,  uvl  tl^A  vark  It  <tMtln*4  10  ^.1  a  p'^«M 
■nian(  ihr  '  I't.ln."— JWo^d/  tftttd,  LtmitfUlt^ 
■*jr 

"  I1  b  rhc  uLiitdniB  df  m  mli>d  ihx  vcm  10  Ih  oik 
■ratily  ii|i><ppe<j  ihirrlVir.     Ii  1>  iho  |H4du<l  of  loBf 
thlf^kiot  and  np«  Judcnvni.     .    .     .    We  miut  eon*  J 
Kf.l  ourttlivt  w'lh  l]m   b*TC  ilaremeol,  h'.pm^  rhAlJ 
IlkAc  wborevt  the  b 4k  witl dcritv u  mvfb  (voidlii^. 


[HOLDEN,  HUMAN  OSTEOLOGY.     Sixth  Edition. 

CompiiMng  A  I>P5cripiion  of  the  Bones,  wilh  Ciilored  Uclindtioni  of  the  At- 
tachmenit  of  ihc  Muscles.    The  General  and  MicroKopical  Htniclnre  of 
«nd  its  Derclopinenl.    hy  the  Author  ^nd  A.  DORAV,  KK.cs.,  willi  I.ilhojfraphicl 
Plato,  etc.      By  LiTiiEK   Holuen,  cr.c.s.      Nunterous  Illusirations.      Stc 
Edition,  carefiilly  Reviied.  Price  ] 

nV  SAMK  AtTTKOK, 

ANATOMY. 

Manual  of  Dissections  of  the  Human  Dody.    Foatth  London  Edition,    With 
170  Iltuuraiions.  Ptice  |;,>o 

LANDMARKS. 

Landmjirk>,  Medical  and  Surgical.     Tliird  London  Edition.     Reviwd  and 
F.nUtgcd.  Prke(..oo 

"Mr.  ItilfUn  H  lh>  WPT  iw—wiw  tt  ilu  IWulljr  ef  •kMoc  lim ud  11  WDiW •■  Aouomjr.    A  jmn  of  Ihe 
'' duna  foMiiU  )iiIhcken«iInhi*ncei(»»»clk>l|iBlnu.anil To  ihi  1  iiiliiinlmi  il  Ihi  iiIhiiiiiilii  i  i'  <ki«»i 


M 


P.  BLAKISTON.  SON  ^  CO.'S 


HEATHS   OPERATIVE  SURGERY. 

A  Course  of  Operative  Surgctj'.  coasisiJnc  of  a  Series  of  PUtei,  Ciwh  pUw 
conuining  Nktmcrous  Figure%,  Drawn  from  Naiare  by  ihe  Celebrated  Anatomi- 
cal Artisi,  M  Lfvcill^.  of  Paris,  Kngravcd  on  Steel  and  Colored  by  Hand, 
under  hit  immediate  superintendence,  with  Descriptive  Text  of  Each  Openuton. 
By  Chkisiopheb  Heath.  p.k.c.S..  Surgeon  to  UmvcfMly  CoUceo  Hoauital.  ajul 
iIo!m«  l'n>fe*»or  of  Clinical  Snrfny  in  University  Coilege.  London.  One  Luge 
yuatto  Volume.  Price  114.(0 

rhc  nulhor  has  embodied  in  this  work  ihe  experience  gained  by  him  duriai! 
twenty  ye^rs  of  surgical  teaching.  It  compriws  aII  the  opcratinnK  that  arc  rci{inred 
in  ordinary  lurgical  practice.  He  has  selected  for  illuttmiinn  and  deicription  tbote 
methods  which  appear  to  ^tt:  the  best  mutts  in  practice.  lefcmag  'm  the  enon 
likely  to  occur  and  the  best  methods  of  avoiding  them. 


»v  sAMi'.  At.TmiK. 

THE  STUDENTS  GUIDE  TO  SURGICAL 

ijmo. 


DIAGNOSIS. 

Mceii.ij 


*'U'.  Kc«th  it  w  vtll  kAovn.  hdibb  *  pnclKil  jH^Ha.  Macbcr  asd  vnacr.  lltM  isrEhiaf  fton  bit  pas  k- 
quim  ns  inirudurirun  ft->«  iht  h«iJ>  of  NrtniMi,  abl  tcifnly  uy  aoilH  b«  iIm  uniiintinnni  of  du  tio  ihs 
b  hat  vtilHB  %  bookr"— '-Kr^iVa/  ll^f*rj^ 

A  MANUAL  OP   MINOR   SURGERY   AND  BANDAGING. 

Sixth    Edition,    Revised    and    Enlarged.      With     11^    illu-slrations. 

Price 


'*  Thlt  tiullrnl  v^orii  thauld  nai  be  urmeil  m '  M^nar '  Suriperv.  Vil  U  rvJty  rnouib  of  ihc  >aa  Vi6 


Of  PrVtLad«ur£fy-    ^'  woi^d  not  ainbin^  iifor  iny  book  laour 


lOJ^. 


NG.    ■ 

iirao.^1 

:e*MaS 

.fl 


HEATH'S  PRACTICAL  ANATOMY.    Fifth  London  Edition. 

Practical  Anatomy.  A  Manual  of  Uunections.  Fifth  London  Edition.  24 
Colored  nalc-s.  and  nearly  300  other  Illustriiiions.     Jum  Ready.  Wee  IS^oaj 

INJURIES  AND  DISEASES  OF  THE  JAWS. 

The  Jacksonian  I'riic  I-'stay  of  the  Royal  Collcac  of  Surgeons  of  Engtani 
1S67.     Serond  yUlition.  Revised,  with  over  Ij"  lltustiatlons,     Octavo. 

Price  j4.Ji 
HOOD,  ON  GOUT  AND  RHEUMATISM. 

A  Ttciiise  on  tkiut.  Rheumatism,  and  the  Allied  AfFections.  Their  Treat- 
ment. Complications,  and  Prevention.  By  Pbtrr  Hood.  m.u.  Second  Edi- 
don.  Revised  and  Enlarged.    With  some  Considerations  on  Longevity.  Octavo. 

Price  13.50 

■■  The  Obnmiinni  on  TnlnKM  »«  «j>«iiIlT  m  be  comintnJ*d.""— />"*■  Ijml. 

HOLDEN,  THE  SPHYGMOGRAPH. 

The  Sphygmograph.  Its  Physiological  and  Pathological  Indications.  Bv 
EuoAK  Hi)ij>ex.  M.O.  Uluslratcd  by  Tht«c  Hundred  F.ngravings  on  Wood- 
gvo.  Pnc*  »»-<» 

HOLMES.  THE  LARYNGOSCOPE. 

A  (iuide  to  the  Use  of  Ihc  Unj  nRMCopc  in  Genera!  Practice.  By  GoRiXMi 
Holmes,  M.D.,  Physician  to  the  Throat  and  Ear  Infirmary,     iimo.    Price  J1.00 

Sr  SAME  AITTHOR. 

VOCAL  PHYSIOLOGY. 

\'ocal  Physiology  and  Hygiene.  With  reference  to  (he  C»Iti»aliofi  ai  , 
Preservation  of  the  Voice.     Illustrated,     iimo.  Price  fiJ»i 


1 


« 


A 


HOFF,  ON  H.«MATURIA. 

Hxmaiuria  as  a  Symptom  of  the  Diseases  of  the  Genito-Utinary  Ors^ns.    By 
0.  How.  MM.     Ulu»tr>ted.     iimo,  Pnce  .7J 


PVBUCA  TIONS. 
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lUNTBR,  MECHANICAL  DENTISTRY. 

A  Pradkal  TreaiiM  on  Dit  ConMruction  of  the  Various  kinds  of  AnUicigJ 
DcnturCK.  wilh  Formulx.  Receipts,  e«,  Bjr  Chaki.ES  Hosteii,  B.D.s,  ioo 
lUuMration*.    iimo.  Price  fi.jo 

"ti  h  itx  «iiKDa««fbii  swa>«wM«fto>  •'•nait  Iwwy  van  h  ■  MMhuiul  rnOii.  ind  iDMilnt.  momvct, 
au(h  iWrtinl  frm  fwilul  iMowMat  <(  PihtiilaiMu.  ^Iit  «>)uc  if  At  baoh  it  alM  bikIi  addnl  is  W  lUui- 
iniiDU-     Ii*mb««iy  i0rfulUItKDMHJS<i>ilcBI,*adM»IIH«ebiBe*IOn>iiiu.*'— £M^«.Kr,A.-<;  nawr 

HUTCHINSONS   ILLUSTRATIONS    OF    CLINICAL   SUR- 
GERY.   First  Volume  Complete. 

Consisting  of  FUus,  Photo];rxplii,  Woodculs,  DiaKnuns.  etc.  Illustming 
Sureical  Diseases.  Symptoms,  and  Acct<lcn[s;  also  Onerationt  and  alber 
Metnods  of  Ttcntmcnt.  with  DcKripiivc  Ldicr-nrcM.  By  Jonathan  Hittch- 
issoN,  P.R.C.S.,  Senior  Surgeon  to  the  London  Hospital.  Surgeon  to  the  Moor- 
fields  Ophthalmic  Ho^pjUl.  antl  to  the  HiMpti.il  for  Dise^u^^  of  tlie  Skin,  Ulack- 
(ri4ir<i.  In  (^>uartetly  Fasciculi,  Impetinl  410,  Volume  1.  (Ten  Kas^iLuti)  bound 
fmnplelc  in  iii«lf.  Price  $35.00.  Parts  Eleven  to  Fifteen  of  Volume  i.  Now 
Ready.  Kach.  (J.JO 

E HEWITT.  DISEASES  OF  WOMEN.    Fourth  Edition. 
The  DJ3(:nos)s,  Pathology,  and  Tfcatnicnt  of  Diseases  of  Women,  Including 
I       the  Diagnosis  of  Pregnancy.    Founded  on  a  Course  of  Lectures  Delivered  at  St. 
I       Mary's  Hoapital  Medi^ral  School.     Dy  r>nAll.v  Krwirr.  m.d.,  Ijsnd.,  nK.c.r, 
I       Phfitdan  to  die  British  Lying-in  Hospital  -  Lecturer  on  Midwifery-  ,-tnd  Disctiscs 


of  Women  and  Children  at  St.  Mary"*  Hospital   Medical  School:    Honorary 
Secretary  \n  the  Obstetrical   Soricty  of    I^ndin,  etc       The   Founh   American 


1-ldition. 


Revised  and  Lnliiiged,  with  New  llluitralions.    Octavo. 

Price,  Paper,  H.50;  Cloth,  Ji-jo 

"Tin  ncaOtni  wiA  «/  Dr,  Ht-m prmnf— in « 
(nniwtlluf>|iltilla<niiducilb(>IU'1inc  torn  kiwvltdfe 
of  ilic  D[ft«^  of  W«oitn.  Hid  10  U4ltl  lh«  v'^uxC 
pnciluoDaialiltuudiodbcMduauaai  ihtboltW* 


'  Rcbkra  tt  abc  fetmtr  cdiDom  wfll  aM  nauln  » 
I UU  ihu  ih«  xJdiilMi  Dsv  audi  HI  lA  (h*  hlgliHi 

•\\  11  MM  at  O*  »M4i  ukTuI,  pnolul,  iMnotiR- 
tUiw^va  wH*blip9allw*ut4v?t  iolhc  Knpkh  bo^wfc. 
■  <.ni*auM<(AUituvdim,i>'ul  *n  lanluablf  incafx/ 
^^•ib«B<*  ku  itM  iHCkcr  -'—K.  Y.  .MMh-d/  AT*nf 

^RAY 

W      By 

I 

^H  On  Foeticide  or  Criminal  Abortion.     By  Hugh  L.  HotKiR.  ii.D. 

^■^  Price,  Paper,  .jo;  Cloth,  .to 

HODGE.  CASE-BOOK. 
^B  Note-Book  fur  Cases  of  Ovarian  Tumors.     By  H.  Lekkox  HoDOe.  M.D.  With 

^B       Diagrams.  Price,  Paper,  .50 

HIGGINS.  DISEASES  OF  THE  EYE.     Now  Ready. 

I  A   Haod-Book  o(  Ovhihalmk  Practice.      By  Chakles    Hiooihs.    f.h.c.s. 

Ophlhalmic  Astista&t  Surgeon   at  Ctiy'^  Hospital.     Second  Edition.      i6mo. 
Ii  Price .  ja 

OMmvTS -^«cni>K  >.  DUchuci  rnm  the  Eft*,  u.  Inulensu  rf  Lithi,  iit.  IniH  (ndGUiwoou.  vt. 
PliiiiMtfihcEydMi.  v.  Wiun^  st  Hit  Ey.  vi  Acomwuitf  VUH.ndd  at  Vlim.  Asin»lto<>nU- 
*M)l«B.AM^ulun.  Ac<«nB«dHtoii,  rMbyopB,  vit.  DliwrtiMM  ■(  Vvio^  Uv  of  (h(  Ophilula«(»|*. 
N«MulurfM«biJAryM«»t*.   nu,  lajwio. 


i£  A*  piilJiBt— •  OBT  Mi  ud  dcu  oni^Mi  tK  the 
vtrm  tanRilMd  by  Uw  msw  aB;h«ftBBn  mrhnw  u 
<»  iMr  cMliAldekal  oMiomt  aad  ilMir  caiwo  Dac- 

AY.  SARCOMATOUS  TUMOR. 

History  of  a  Case  of  Recurring  Sarcomalotu  Tumor  of  the  Orbit  in  a  Child. 
By  Thomas  Hav,  M.D     Illustrated.     Paper.  Price  .50 

[EWSON.  EARTH  IN  SURGERY. 

Lartli  as  a  Topical  Application  in  .Surgery.  Being  a  Full  Exposition  of  its  Use 
in  Cases  Rc<|uinng  Topical  Applications.  By  Addiseix  Hewson,  u.d.  Illus- 
trated.   Svo,  Price  ^.jo 

lODGE,  ON  ABORTION. 

On  Foeiicsdc  or  Criminal  Abortion. 


"We  hii*  only  Men  la  «uch  Imparuat  Inbnuiies  condcoMd  in  M>  ilmn  M  *pm."—Amiric*a  Mtdlnl 

K'Mll. 
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p.  nLAKlSTON.  SON  &*  CO.'S 


HARRIS, THE  PRACTICE  OF  DENTISTRY.    Tenth  Edition. 

'{"he  Principles  nnd  Practice  of  DentiMry.  Tenth  RcviMd  Edition.  In  erru 
nan  Rcwnttcn,  Rnrtanged.  and  with  nuny  new  and  tmponani  lUmtnbofo. 
By  Chapix  a.  Harris,  m.d.,  D.D.s.  Edited  by  V.  H.  Austkn.  h.d..  PnifeiMu 
of  DenUl  Science  and  Mcchint&in  in  ibc  lUltinvore  College  «f  Denial  Sarsety. 
With  nearly  400  lUuUntions.    RoyalOcMvo.    Price,  Cloth.y6.50;  Leuher,f7.jo 

This  new  edition  of  Dr.  Harri*'  work  hu  Ixen  thoroughly  revised  m  all  in  paiti, 
more  so  than  any  previous  edition.  So  great  havo  be«n  the  advances  ia  many 
branches  of  deftti*tr>-  tliat  ii  wai  found  necesiary  to  rewrile  the  arttdes  or  sub^eoi, 
and  this  has  been  done  in  the  moii  efficient  manner  by  Profe»«ir  Auitten.  for  masy 
years  an  associate  and  friend  of  Dr.  Harris,  assisted  by  Profewur  Gorgas  and  Thomas 
S.  Latitncr,  m.i>.  The  pnblLthcrs  feel  assured  (hat  it  will  now  be  found  tbe  mod 
complete  text-boc^  for  the  student,  and  guide  for  the  practitioner  in  the  Englith 
Uinguage.  ^_ 

BV    MME  AITTHOR.  ^| 

MEDICAL  AND  DENTAL  DICTIONARY.    Fourth  EdiUon. 

A  Dktionaty  of  Medical  Terminology,  Dental  Sarffer^*,  and  the  ColUieial 

Science*,    fourth  1-UIition.  Carefully  Revised  and  Eftlarvird.     Bv    f^E»Di\ASD 

J.  S.  GoKOAs.  M.U.,  Q.D.&..PtofeMOT  of  Dental  Su(ger>'  in  the  Baluniorc  College. 

etc.    Royal  Octavo.  Price,  Cloth,  ^.jo:  Leather.  >7-So 

This  Dictionary,  having  passed  through  ikrtt  editions,  and  been  for  some  tim« 
out  of  print,  lias  been  again  carefully  revised  by  F.  J.  S.  Corgas.  MR.,  Dr.  Harris' 
successor  as  Professor  of  Denial  Surger>-  in  the  Baltimofe  College  of  Dental  Surgery. 
In  his  j>rcfacc  to  this  new  edition,  the  editor  says ; — 

"  Tlie  object  of  the  revber  has  been  lo  bring  the  book  thoroughly  up  to  the  pres- 
ent requirements  of  the  profession,  the  Me^ittU  portion  having  been  as  carehilly  re- 
vised and  added  to  as  that  devoted  more  especially  to  Denial  Scimtt,  while  > 
number  of  obsolete  tcrm^  and  method*  have  been  omitted.  In  nearly  every  on*  ol 
the  seven  hundred  and  fortyihrcc  pat,'cs  of  the  former  edition  corrections  and  addi- 
tions have  been  made,  and  many  new  processes,  terras  and  api>Iianccs  described, 
someof  which  are  not  found  m  any  other  work  publi^icd."  ^_ 

HANDY.  ANATOMY. 

Text-Book  of  Anatomy  and  Guide  to  Dissections. 
By  \V.  K.  Handv.  m.d.    312  Illustrations. 


For  the  Uso  of  Studenu 
Price  Si 


HILLIER.  DISEASES  OF  CHILDREN. 

A  Clinical  Treatise  on  the  Dbeatcs  of  Children. 
Svi>. 


By  Thosias  HIU.1EK.  MJ>. 
Price; 


HUFELAND,  LONG  LIFE. 

The  Art  of  Prolonging  Life.    By  C.  W.  Htn^aukSD, 
Wii-SOK.  M.u.     iimo. 


MJ>. 


Edited  by  ERAsiiin 
Price  yi.(M 


"Wivlik  lUdocnnand  ill  their  Jmrllicini  clienu  wouM  md  h,  Tin  railjr  In  pinn^  viuU  Sa  luodbl 
^idlVlHMniindbaHill."— itHWifraii  l'r»ilili»ntr .  ^^ 

"  [|  (rniiiiilir  ihvulil  be  In  Ihe  libnir  of  rmr  phyiidu."— MrA^  t-iif.  ^H 

HUNTER.  PORTRAIT  OF. 

Pnrtrail  of  /nhn  Hunter.  From  Sharp's  well-known  Engraving:  a  copy  Ol 
Sir  Joshui  Ke^noid's  Porlraii.  For  Framing.  Largestie.QX  11  ;  slieet  i6k  jo. 
Price,  in  the  Sheet,  sent  free  by  mail,  jo  cents ;  or.  Handsomely   Framed, 

Price  yiAi 


PVBUCA  TIOSS. 


n 


JiEADLAND.  THE  ACTION  OF  MEDICINES.       Ninth  Edition. 

On  the  Action  of  Mcdkinn  in  the   Sydcm.     By  F.  W,  Headland,  M.D, 

Ninth  AmcTiran  Ectiiion,  Revised  and  Enlarged.    8vo.  Price  (3.0c 

t««htiK  aib  an  iuH  i-HiuniiKJnc  Itiaif  uudia,  ■*!  M  lluMt  wkann  wunit  !■  iht  Mlin  uuBulx  •<  pn>. 
fcWMal  ^."-HUkM  Tim.,. 

"Till  irif  ftiiiihli  nplrtm  wMtb  «  ■><[<  uiu^icii  tba  Tini  u  itsikhiiw* upon  ihl>*H*y  hua  bttn  TuIIif 
eMtnMj  by  ihc  «wil  rrtct  s<  ih(  imbHUiii.  uil  l(f.  ItuilWd  101/  •»>  be  owiciMvlUtJ  «a  h*i*iv  uiv- 
tHoit  ■  (mlljM  vhlth  hn  bcM  ■tight'  la  IM  loUiuc,  u  d  bitud  vMIln  c4  bdiw  noLt  J  vlib  oir  tuoilanl 

JAMES.  SORE  THROAT. 

i)n  Sore  'J*h[(Mi.  Its  Nature,  \'Miet)et  and  TTcalment,  Indodinz  its  Con- 
neciwn  with  other  Diseases.  Bv  Phos-skk  James.  u.R.c.r.  Kounli  Edition, 
Revised  and  Enlarged.     With  Colored  PUtciiindNuinctoui  Wood-cuts,     lamo. 

Price  fiiS 

'•  W«  on  «»»iH*wi*7  w«imiin«nJ  hli  ttmifaiilc  MMhInai  *•  vtll  vonhytf  ihr(wfiil  (viMl']''iailqncfib< 

ki«t)KK>l."— jr^fM  .<r'.r>'..»f  j-^r^ti. 

"  T>«  pnnMttmi  vtn  hiyi  [>r,  Jimn'  i»>|n*rndl»  llulvlnili  vIO  prorld*  hlnntlf  vitbi  Mx  and  pnaio) 
dlBtal  gMBtHiniT,  ■■<'  "uli  ■  ■■•■■  intnied  ilitai  «l  Ions  wl  viri«l  vt^rlciK*."—  Ifnltminitr'  Kt^-lm, 

Br  SAMRAmfiaR. 

LARYNGOSCOPY  AND  RHINOSCOPY. 

Incliidini;  tlic  Di.i);notu  of  Diseases  of  the  Throat  and  Nooe.  Third  Edition. 
Wlih  Colcred  Plates.     iSrao.  I'ricc  Jii.oo. 

"Il  c^raifi  1  tufcnct  lorm  tb<  *pptov*il  ■nttlii>d*  pr  t  ■Amjiijiion  md  IRMnienlitr<1iHni9ar  LheruiK,  iIihai. 
iiHt  liiyaii.    tV  ;4h  (niniicd  li  OM  ■ell  kds[4«I  lu  the  imijt  >i[  ihe  icncnl  pncUliDaa."--i4Hinci(i>  Jbrfiia' 

JONES.  AURAL  ATLAS. 

An  Altar,  nf  Ditcnir^  of  the  Mcmbratta  Tyoipjuil.  Being  a  Series  of  Colored 
IHates,  containing  62  Cieure^.  With  Appropriate  Letter-press  niid  l^xplanatory 
Text.  By  H.  Macnauchton  Jones,  m.i>..  Surgeon  to  the  Cork  Ophihjlmic  and 
Auml  Hmpilal.    4to.  Price  S4«o. 

"  TIh  oh*  an  w*!!  utnMil.  Ibi  dnviut  tnoNcd  fmB  Uh.  klghlr  inliiic  hkI  nnreon>d«iltiu>,  and  ibt 
e— mmano  todkut  bnllHtily  vUb  ibiE  uUccI  udooed  Judiintni  la  ddiUu  *li£  ii."^Smiti  Mtdic*i 


f 

w 


ny  SAHK  AUTUOK. 


AURAL  SURGERY. 

A  Piaetical  Hand-book  on  Aural  Sargci^.     Illiistraicd. 
vined  and  Rnlarsed,  with  new  Wood  Rn|;navini[3.     iimo. 


Second  Edition.  Re- 
Clotb.      Price  (3.7$ 


JONES.  SIEVEKING   AND  PAYNE.  PATHOLOGICAL  AN- 
^  ATOMY. 

^K  A  Manual  of  Pathological  Anatomy,     By  C.  Handpield  jOMts.  mm.,  ind 

^H  CuWAKD  H.  SiKVKKiNO,  U.U..  Phyticion  to  Si.  M.iiy't  tloipitaJ.  A  New  Kn- 
^H  larged  Edition.  Edited  by  I.  F.  pAv^a.  m.d..  {.xrcturcr  »n  Morbid  Anatomy  at 
^V      St.  Thomaa*  Hospital,    with    ~ 


Numerous  lltusiraitons.     Demi  Svo.     Piiccls.jo. 


K 


JONES.  ON  SIGHT  AND  HEARING. 

Tl>e  Defects  of  Sight  nnd  Hearing,  their  Nature. Canses.  and  Prevention.    By 
T.  WiiARToxt  JciNiS!.  M.D.    Second  Edition.     t6mo.  Price  .jo. 

KIRBY.  ON  PHOSPHORUS.    Fifth  Edition. 

PhosphoTDs  as  a  Remedy  for  Functional  niseaie^  nf  the  Nervous  SjrsieiB. 
By  E.  A.  KiKDT,  H.o.    Fifth  Edition.    8vo.  Price  |i.oo 

KOLLMEYER.  KEY  TO  CHEMISTRY. 

Chcmb  Co.iiwt.-i.  or  Key  t"  MiKk-in  Clicmsstry.   Dy  A.  H,  Koi.LMBVim,  M.D. 
Wilh  Surarrou*  T.iblet.  Tc-.t*,  etc.  Price  fz.35 

EIRKE.  PHYSIOLOGY.     Revised  and  EnUrged. 

A  Hand-h<M)k  nf  Phyiiolo^y.     IJy   KiliKr.     Tenth   London   Edition.     By  W 
MOKHANT  IIakkk.  M.I).     4:0  Illuiirilioni.     Nov  Rtady.  Price  (V^ 


p.  BLAKiSTOK  SOAr&'  CO.'S 


KANE,  THE  OPIUM,  MORPHINE  AND  SIMILAR  HABITS.      i 

Dcugi  thai  F-nslavc.     The  Opium,  MMrphino,  Chloral,  lla^hocb  and  StmiUl^H 
Habit*.    By  H.  II.  Kahk,  M.u.,  of  N<!W  Y(Mk.    With  lUunnboiu.    Price  fi.i;.^| 

"  (i  fonnlni i  tint  imnum  of  Intonmilao  mOkmiI  oHh  nuih  labor  ad  iiiii  ■Mil  to »  iimwirr 

nc>uli«loflb4(£lai>l  luWl  hMMI  lou  invcMljalcd  ■o' ■ojruiic.iritidwTC.  wUKaDKUy  ■■  •*  Dr  ~ 

"Iidatrmlshcrtad  by  I*""'  v^"  ^'  >■  <<"m«  In  d)Maai>i^ii(  Aenx  i  lllim  itiaiii  iii»  draci. 
l«gkti«AUUkhedby  u»i>UHiiphDlocypf  fi>HHli{*iDtBfLwui«?'— .fiwivHa  Jtmnml  ^ Ptarmttf. 
"  A  wui^  cif  nore  ihui  onlLiunr  aliil-iy  •till  aisKil  ntanh.     .    .    .    Per  (be  bu  das,  rdliblc  xaduto  •■ 
Idw  i*c  of  L^loral  vf  tlKMifinl  >nl  pubUabrd,    ,     -    ,    and  U  h  fefaoini  llui  tVt  ■•■  «ir  <hk«t  immist  ■  ij^g 
If»*/M' .iW ' V'''  "I'M  if  m:^J  ^nJ  IfJf  ikinililHr  ii|ilin ixuphtMi  "  ■  Ti  nui'tfi'  OmCar  aa^  CHian. 

[KIDD,  THERAPEUTICS. 

llic  Lawi  of  nic-rapetuics;  or,  the  Science  and  An  of  Mc^dicine.     Br  ]<»SPii 
KiDD.  M.D,     umo.    CIoUl  Pncc|i.3S. 

[.h  hm  chjplcr  pb  jw  mft^itrj  (hn<r  i}ut»  Ilk*  a  ■udMc  fitactmanrr,  he  donasit  «IIpv  laBatir  fettiaJlv  tonbv 
Ekhcr  >1h  oni  or  ^  ochar.  lui  u*Lt  oui  thn  -'mni  of i|lt«a4#,  Af.i  tnf  tif  rvJoaal  btattui^*  to  roimc  IL    Tte 


LANDIS,  A  COMPEND  OP  OBSTETRICS.    Illustrated.  ' 

A  Coinpcnd  of  Obstcltics;  otipecially  a(lii|jtc<l  to  the  Use  <rfStuilcni*  and 
Pbysicians.  By  Hknrv  C,  I.Ascin-i,  «,i>.,  Professor  of  Obstetrics  and  Diseuti 
of  Women  in  Si^irling  Mcilic4l  Collc]^,  Columbut,  Ohio.  Bta«tn>te<l.  iimo. 
Cloth.  itieefi.oo:  inlerieaved  fbtthc  addition  of  Note*,  f  1.25 


"Ir  It  cemplnc.  tattnt*  and  tddEBciAc;  ibv  wrrr 
boi  liooh  nf  )n  klod."— /W  >  ^.  ATmi.  X«* 

"  t  )wH fccni  Mukioc  n  (Ui  4ep>n>i>cat  far  wi  ly 
fiM.  bul  U.rf  and  |kiUih4."~/V«<.  r.  O.  i'ml-SI. 


**  T}i9  qifcsBoria  an  ir«U  <In»cn,  iTi«  vmv^n  cl£irr 

VBOCtM.  Wd  *lll  up  (»  dM  bnHDI  M«*sr  DUl'Iriul 

^RkKt.  Ii  vilt  K  ■  WndT  btnk  An  nCt-tncc  (sr 
I.BnEtitiaiicc  u  mil  m  ■tiidsnt"— /Vrf  ^.  W.  F. 
I  >'/«*.  Uil^v  MiJkal  CMItft. 

Tjot  wftjcit  I  «puhl  uIk  uuptlofi.  Hlw  an  *cfv  f«^ 
f  pncliUimEn  whs  annul  Im  ininiOed  fcv  iu  Hrwal," 
t— Oni/  Watk,  M.D,  U.  S  H*&»1  Ct&f, Kru 

LEGG.  ON  THE  URINE. 

I'racttcal  Guide  to  the  Examination  of  the  Urine,  for  Practitioner  and  Student. 
By  J.  WiCKHAH  Legg.  M.D.     Fifth  Edition,  Entarsed.     lUn'sirated.     tamo. 

Price  .7S 

ThiK  little  woik  it  intended  to  supply  the  Physician  or  Sindeni  with  a  concise  guide 
to  the  reco£nilioa  of  tlie  different  characicilslics  of  the  tirine.  and  though  snull  ud 
well  adapted  to  the  pocket,  contains,  probably,  everything  that  could  be  glean«d 
from  a  larger  work. 

LEARED,  IMPERFECT  DIGESTION. 

ThcCaoscs  and  Treatment  of  ImiKrifedUiseition.  By  Arthur  Lkakkd.ild. 
The    7th    Edition.     Revised  and  tnlaieed.      umo.  Price  |l-oo 

LIEBREICH.  ATLAS  OF  OPHTHALMOSCOPY. 


.An  Atlas  of  Ophttialmoscopy,  conuining  1 
PUtcs,  with  S9  figures.     By  R.  Likkkkick, 


Laif  e  Quarto. 


11  Full-page  Chromo-LilhoKTaphir 

,  M.D.    :iccond  Edition.  Enlarged. 

Prke  >ia.oo 


ienL^I 


4 
I 


LIVEING.  ON  SICK  HEADACHE.  ^ 

Mefriin,  OT  Sick   Hejidachc  ^ntl  Some -Allied  Disocden.    By  EdwarO  LtVE-^m 

Ilia,H.D.    With  PUtes,  Table*,  etc    8vo.  Price  »j  50       ^ 

LEBER  AND  ROTTENSTEIN,  DENTAL  CARIES. 

OcniAl  Caries  and  lis  Cauw».  An  Inveiliitatiun  into  the  Influence  of  Funri 
in  the  Destruction  of  the  Teeth.  By  Drs.  Leber  and  RorrEXSTEiN.  Illustrated. 
8vo.  Paper  Cover  75  cents ;   Cloth.  Ji.lJ 


"Tbi*OTlir<«  ihr rauli of  jaiicni otHnFaiioB.  HtiMU  i>t  ArAvaVowtt la  —bin »tdin ntnlmWir  wd 


iiiMi.    Wi  hsHiilr  omnnmt  M  ■  ■■  (^Bui 


PVBUCA  TiONS. 


«EWIN,  ON  SYPHILIS. 

The  TVcftUncni  of  Syphilis.  By  Dr.  CcDitcr.  I^kww.  of  Berlin.  TraniUted 
by  Cari.  Pxoeclex,  m.d.,  )Uid  £.  H.  Gai.r,  h.d..  Surgeoni  U.  S.  Anity;.  lUui- 
tmed.    iimo.  Price  ti.a; 

H  "MDdMHMw."  •Ailc,«i  Ac  Mho  hud.  cnhwit  vittaam.  imE  u  fivtnMii  OnH>.  vlll  ■aainuauM> 
ir;iluiii  ihai  dr>c,  BMrnl  pncilUaoen  •lUglxflj'  nlums  ainmtJii  tM  whitk^m  hi^I  liic  b  wd  *AbcB  d 
■<niirttbviih«u>iir  <■■«•*«' lluli  111  rwilu  ivt«*'>'V     TUt  h  whM  it  MCMaitiibcd  tar  Dr.  Livia."— 

LIZARS.  ON  TOBACCO. 

Tlie  Use  and  Abuse  of  Tntiacco.     By  John  LlZAM,  h.d.  laano. 

LONGLEY,  POCKET  MEDICAL  LEXICON. 

Sludenis'  Pocltct  Medial  Dictionary,  Giving  the  Coirect  Definitinn  and  Pro. 
nttnciation  of  alt  Word*  and  Terms  in  General  lf«  in  Medicine  and  the  CnlUie- 
ral  Sciences,  witli  an  Appendix,  coninininj;  P(iiM>:i»  and  their  Antidote*.  Abbre- 
viations Uied  in  Prcscnplions,  and  4  Metric  Stale  of  Dotct.  By  EuAS  LoNntev. 
24RK1.  IMce,  Clotb,  lt.00;  Tucks  and  Pocket  ^i.sj 

This  is  an  entirely  new  Medical  Dictionary,  containing  some  300  ci>inp4cUy 
printed  34010  pages,  very  carefully  prepared  by  the  author,  who  has  had  much  ex- 
pchcncc  in  the  preparation  of  similar  works,  asiisted  by  the  Professors  of  ChemisEry 
and  of  Botany  in  one  of  our  leading  medical  colleges. 


Thli  knk  bx*  >1U  b(  nkuKd  br  •uxkau  ■ 

I  «(  msHttl.  rhHiM«u[lul.  (htiMul  ud 

binif  il  tmnntr—Amttriatn  Tt^raal  ,f  Fkumtm^. 

"  ll  viMji  H«M  to  b«  JHil  lh«  baoV  iot  doiLjJ  Hbd 
•MAMlitwlam."— OmU<  ^dWnior 


■'  lili.iRMicn.alH  die  only  loKoa  In  nlutnc* 
In  vhlcit  ihr  vEttuncluloa  «f  vonK  ii  IbHy  aul  db- 

"Thii  u  svcty  cumpKt  niul  wmiikta  liule  didlcn- 
W^  We<u(ufnaiilte*K  bflnlcuUrtyuwrultaittfdcnlt," 


MAYNE,  MEDICAL  DICTIONARY.     Fifth  Edltioa. 

A  .MMicid  Voc;»bul,iry.  Being  an  E);planMion  of  .tit  Terms  and  Phrases  used 
in  ibc  Various  Dcpanments  of  Medical  Science  and  Practice,  Givioc  their  Deri- 
vation, Mc.inin};,  Application,  and  Pronunciation,  Intended  spcciallr  as  a  Book 
of  Kederence  for  the  Student  By  Drs.  K.  G.  and  J,  MAime.  Fifth  Kdriion. 
Revised  and  Enlargeil.    Cloth.  Pncc  (4.00 

THE  POLYCLINIC. 

A  Monthly  Journal  of  Medicine  and  Surgery,  conducted  by  the  Faculty-  of 

f         the  Philadelphia  I'olyclinic  and  School  for  Graduates  in  Medicine.    SumpU 

c^ftififrrt.  Tcmis,  per  Anniitn,  |i.cio 

An  invalnaUlc  Monthly  Rcfcrcocc  Ust  for  Librarians,  Profcsson,  Specialists,  and 
ail  wishing  to  keep  acquunted  with  the  Medical  Literature  of  the  day. 

MACDONALD.      MICROSCOPICAL       EXAMINATION      OF 

WATER. 

A  Guide  10  the  Mkrosropical  Exarnination  of  Drinking  Water.  By  J-  D. 
Mac[k»'ALI>.  M.I).  With  Twenty  Full.p.tgc  Lithographic  Plates,  Reference 
Table*,  etc.    8vo,  Prkc  J3.73 

"UlentuB*  lianiKiHm  InnMaolc  ud  vifl  (mttf  ^<1^*'  iln  imd)'  e<  ibt  Mibiwt,"— /^/«  It  r  Stirmm 
ItlMklf. 

MAYS,  THE  THERAPEUTIC  FORCES; 

Or.  The  Action  of  Mcdkine  in  the  Ughi  of  the  Doctrine  of  Conservation  of 
Force.    By  Thomas  J.  Mays,  w,d.    umo.  PtKcJi.as 


i6 


P.  BLAKiSTON,  SOA' &*  CO.'S 


MACKENZIE,  ON  THE  THROAT  AND  NOSE. 

Including  Ihe  Plixrynx.  Larj'nx,  Trachea.  QUopbnKus.  Nanl  Cavilici,  aai 
Neck.  By  Moreui,  Macxenzie.  m.d..  Lonilon,  Senior  l^jr&idan  to  the  Hos- 
pital for  Kt<-nsr6  of  the  Chcsi  and  Thront.  Lecturer  on  Discuee  of  tike  ThrMt 
at  London  UoipiLtl  Medical  College,  etc.,  etc 

Vol.  L     Including  the  Pltarynx,  }jirynx,  Tncbca,  etc     iii  ltluslraiio«ii. 

iVrto  Rtaiiy.  Prke,  Cloth,  %\.'oo;  Lcalhcr.  %^x»i 

Vol.  II.    liKludiog  Uh  tE»ophagU6,  Nasal  Cavitin.  Neck.  etc.     Illutmicd. 

Ih  PrtpMatmu 

Author's  Kdiiion.  is-iucd  I'indcr  his  supervision,  confining  all  the  oriRinal  Wood 
Engravin);?,,  and  the  euay  nn  "  Oiptiihcrin.  It«  CaiMcn,  N'aittre.  and  Treatment,"  tar. 
merly  publi»Ii«d  leparaliiiy.  Each  volume  sold  separately ;  purduuen  of  Volume  L 
will  receive  eacly  infurnutiion  of  date  of  issue  and  price  of  Volume  IL.  upon  setwliiic 
ibcir  ftddms  to  the  publisliers. 

•■We  have  Ions  Ml  IM  in«  nfi  ttaanaf 
uh)  umI  uumce*.    Adnirtbl*  Otiii  h«n 


itf  pncital  ud  ayiHniuk  mdH  on  AntM*  if  iIh  iIhwe 
<n  unx  u>  liiM  (ppwml :  »  cundanl  work  h**  kfot  vhmb. 

_.,  h«  ta.    'Pie  ffiTire  irork  nn  initiulc  thf  iiHnAJcuiwn  of  iflpaHHat/lhcftiVTHi, 

[irjiui,  tnchH.  gncphicui,  lurul  uiiiio.  >nd  suii.     Tha  nuiui  nnv  pmcDiid  uaiphM  (or  iht  fm  bbi  h 
l)i<  loaill  uf  (br  Aurnor^  1af|{e»ni1  unilvmlt^f  vt^t^wKn,  b«^  la  KofraUt  tpd  lUivMi  jmniin,  imiit^nm 
ITieK  JJn  I*  Imhw  wnlici  of  itii  profc^wDomhifwuiil    in 


Any  OIK  biDfliar  vllh  Wry 
4»|i>Rm«ni  Ih  ih4  vctk  bctorf  ta 


a  pcirigd  of  tm»l7  fan.  .  .    ,       .  .        ._  .  . _   . 


'  U  it  both  iinctiCk!  ind  ksTTiciI  ;   i^nflvtlly  and  itvinUullrtttll :  Lit  dcBOripltMB  of  dbkan  _«  ^,->p,i«,  ^p« 
«p  mky  OK  ilif  cbaptarcn  dfphihi-rt*^  vhtch  <ifiliTiiCB« 47  pc'V^    TlivdapHr  OS  poa-BAli^DM  tnswfe  (/lilt 


int.    Wecu  imdlei  brtUtwotk  kbjitll  pMiliHi,  •ud  nacriilulii*  )U  ifiMlaBitakad  ■Mbuupia  aiupan 

liy  SAHK  AITTKOK. 

THE  PHARMACOPCBIA  of  the  Hospital  for  Diseases 

Throat  and  Noac. 

The  Fourth  Edition,  much  enlarged,  containing  ijo  Formube.wilh  IKrectiom 
for  their  I'rvponlion  and  Use.     [6ino.  Price  (1. 


GROWTHS  IN  THE  LARYNX. 


1 

1 


Their  HiEtory,  Cautcs.  Svmplonis,  etc.    With  Reports  and  Analysit  of  one 
Hundred  Cases.     With  Colored  and  Other  Illustration.    8vo,  Price  i%xa 


MACNAMARA,  DISEASES  OF  THE  EYE. 

A  Manual  of  (he  Diseases  of  ihe  Eye.  Bv  C.  MArsAUARA,  k.u.  Fo 
Edition.  Carefully  Revised ;  with  Additions  nnn  Numeroui  Colored  I'lates, ' 
Trams  of  Eye,  W  ood-cuts.  and  Test  Types.     Demi  Svo.  Price  (4.0a 

"Ai  %\irrAt  lAtnitf  rtfnmiA  (Adhonnof  rtx  tf*  II hH ao wptnof, *Bil  w«  niiy  uUr  wr, ■• 
llBl^ut■  "—CliKtmiMi  taMrt  uit^  0*ur*tr, 


BY  SAMR  Atn-KOK- 

ON  THE  BONES  AND  JOINTS. 

Lectures  on  DUcaac*  of  the  Bonus  and  Joints. 


Second  Edition. 


1 

I 

i8vo. 

1 


DemiSvo. 
Prke; 

MADDEN.  HEALTH    RESORTS. 

Ht.xlih  ResorUkfor  llie  Treatment  of  Chronic  Diseases.    A  Hand-Rook.^ 
result  of  the  author's  own  observations  ilunn^  several  years  of  health  travel  in 
many  Unds.  containing  also  remarks  on  dunalology  and  the  use  of  raiaenl 
waters.    By  T.  M.  MAt>rir.N,  m.o.    Svo.  Prke  JJ-jo 

'Ruity  hin  vc  cBcosaunil  1  book  conuinins  h  iDuth  biAmkuian  IM  twdl  IMaUik  *ad  ilranii  ■ 

MEDICAL   REGISTER. 

Dirrciory  of  Phjiifi.ins  in  Philadelphia.     Octavo, 


iVfW  £diti«H  M 


PIBUCA  TIONS. 


[ARSHALL  ft  SMITH,  ON  THE  URINE. 

The  Chemical  AnaJ^-m  of  ihc  Urine.  By  John  Maxskai-l,  U.O.,  and  Edgar 
F.  Smith.  H.D,,  of  the  Gicmicol  Laboratory,  Medical  Dcpartmcni.  UnivcrMy  of 
Pcnatylvaaix    Illustrated  by  I'hotMype  Plalcx.  nmo.  Price  (1.00 

"MARSHALL,  ANATOMICAL  PLATES; 

^^  '  'r  Phy^iolft^ir.il  Di.igr.imii,     ijfe  Sijc  (7  by  4  feel)  and  BC'iutifttliy  Colored, 

^k       Bv  John  Marmiai.l.  p.K-%.    An  Entirely  New  Edition,  Rcvtied  and  Improved, 
^V       liliutrating  ilie  Whole  Human  Body. 

'     ^The  Set,  Eleven  Maps,  in  Sheet*,  Price  tV^ao 

bnndMmcIy  Mounted  on  Canvas,  with 

RoHcrt.  and  Varnished,  Price  iSo.oo 
An  Explanatory  Key  to  the  Diagrams,  Price  .Jo 

Dr.  Marshall's  tiaies.  from  ihcir  siie  and  p«Tllectioa  of  drawing  and  ctdoring,  excel 
any  diagrams  that  hare  been  published.  They  have  proved  invaluable  in  Medical 
Scliools  and  Lecture  Roomi.  The  low  price  at  which  ibcy  are  oRercd  brings  (hem 
within  reach  of  all. 

Kfr  I  Tlw  KiKlfinaind  Upmtnn,  No  t.  T>m  Wuicln.  JaliH*.  and  Antnul  IlKlualo.  N«  ).  Ttia  Vlt- 
c<n  Id  Ptoliiut— The  Strucuin  *f  tht  Luop.  Xo.t-tiM  On^ni af  Ofnluioa.  No.  ].  TIk  Ly^>huici  ai 
AliMihfnD.  Kd.  4.  Ttw  DipMin  Or(»>.  Na.  t.  The  Bain  and  Norst.  No.  1.  71k  Orsant  of  ihc  ScwEt 
•nd  Ofcm  c'  Ihr  Vdln,  finu  <  Ne,  ^.  Hh  Orpaa  of  ihr  Stnwi,  PIai>  t.  No,  i»  Til*  Mloacapic 
StriKi.ii  i.f  0,*  TtKT»<^,  Plata  »      N<>  H,  Tha  MlcroKKfilcStrunm  oftha  TeaiufB,  Plua  f. 

MARSDEN.  ON  CANCER. 

PA  New  and  Succewful  Modoof  Treating  Certain  Forms  of  Cancer.  ByAi-RK- 
ANDCR  MARMiits.  M.i>.     Sccond  Kdilloa.     Colored  Pluies.    8vo,       PiKe  f  j.tM 

I  MARTIN,  MICROSCOPIC  MOUNTING. 
.  A  Manu.1l  of  MkroKopic  Mounting.     With  Noteion  the  Collection  and  Ex- 

amination of  Objects,  and  upwards  ot  1  {o  Illustniions.    By  }ohn  H.  Martin. 
I       Second  Edition,  Enlarged.    %vo.  Price  %%.^% 


lORRIS,  ON  THE  JOINTS. 

The  Anatomy  of  the  Jaini«  of  Man.    Comprisinc  a  Description  of  the  Liga 
mcnts,  CaniiaKes.  and  Synovtnl  Membranes;  of  the  Ankular  Parts  of  Bones, 
etc.     By  Henrv  Momkis. rKrs,     llluvratcd  by 44 Large  Platetand  Numerous 
rijiiires.  m.my  of  which  are  Colored.    8vo.  IVice  fi.50 

MUTER.    MEDICAL   AND    PHARMACEUTICAL  CHEMIS- 
TRY. 

I  An  Introduction  to  Pharmaceutical  and  Medical  Chemistry.    Part  On'k.— 

Tbeoretkal  and  DcftcHpiivc.  Part  Two. — Practical  and  Analytical.  Arranged 
onilw  principle  ofihcCsuneofLectureft on  Chemistry  as  delivered  at.  and  the 
Instruction  given  In  the  Laboratories  of,  tbcSouih  l/indon  School  ot  Pharmacy. 
By  John  MtrrSK,  M.d.,  President  of  the  Society  of  Public  Analysts.  A  Second 
EdRion.  Enlarged  and  Rearranged.  The  Two  Parts  bound  in  one  large  ocuvo 
volume.  Pfice  $6.00 


Part  Two.— Practical  and  Analytical.    Bound  Svparat^y,  for  the  Special  Con- 
venience of  Students.     I-irge  8»o.    Clolh.  IVice  $1,50 


MAC  MUNN,  THE  SPECTROSCOPE. 

^The  Spectroscoiw  in  Medicine.  By  ChaI.  A.  MAC  Mumk,  1iI.i>.  With  3 
Chromo-utho^raphii:  PUtes  of  Physiological  and  Palhologkai  Spectra,  and  ij 
Wood  Cuts.    8vo,  Price  S>oa 

"TVt  ImA  h. '■Mml  qtHUlDD.  thtlM  ihtlhu  rn  been  vuhUiltcd  nn  Ihciubja^:  Is  thotc  rdi  bnlllu  vlA 
nifiUlwTi'i^  BliK(*vw^r  II  v4ll  fvD*«  [Bisaa64f ,  vUle  \a  lh«a  who  aft  varkinf  m  t^.  fidd  4  it  a  dkv 

-  r'-^nt  > 
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P.  BLAKISTON.  SOX  A*  CO.'S 


MANN.  PSYCHOLOGICAL  MEDICINE. 

A  Manunl  of  fiychological   Medicine  and  Allied  Nervous  Di«ft»es.  Tbdr 
DiagiUHis.  Paihology,  Proanows  and  Treatmcnl.  bduding  ihcir  Medico-LcfJ 
AxpocU;  with  chapter  on  Expert  Testimony,  and  an  abswaci  of  Uie  laws  rdaun 
W  the  Insane  in  all  ihe  States  of  the  llnion.     Bjr  F.iiward  L".  Mann,  u.u    - 
New  York-    With  Utuslratlons  of  Tj  pical  Faces  of  thi:  Insane.  Handwritin; 
the  lltsano,  and   MJcro-PhotOgraphirr  Scctiom  of  the  Biain  and   Spinal   C 
Octavo.     7^  it  Rtady  Oeloitr  ttt,  tS^.  Cloth.  Full  Leather. 

MAUNDER,  OPERATIVE   SURGERY. 

operative  SxirgeO'-    Adjpicd  to  ihc  Uving  and  Dead  Subject.     By  C-^F. 
Mai;nder.  p.R.CS.    Second  Edition,  with  One  Hnndred  and  Sixt^oitr 
graving:}  on  Wood.  '      Price 

»y  SAue  AurHOK. 
THE  ARTERIES. 

SuTKery  of  the   Arlcrie*.  including    AncurisRit.   Wound*.    HemnrThisra, 
Twcnty-*cvenCasesofLiKatUKS.Anliseptic,ctc  With  H  lustrations  I'rice  > 

MAXON.  ON  PRACTICE. 

'Die  I'racticc  of  Medicine.    By  Edwin  R.  Maxom.  m.d,    8va 


Price  C>oo 


1 


MEADOWS.  OBST&rTRICS.     Revised  EdiUoD. 

A  Tcxi-Boak  of  Mtdwifct}-.     Incliidine  the  Stgnt  and  Symptoms  of 
nancy,  ObMctric  0|HTation*,  Dben-ics  of  the  I'ticrpcral  State,  etc.    Ry  Ai-TriTd 
MEAIKHn's,  U.I).    Thitd  American,  from  Founb  London  Edition.     Revised  and 
Enlarged.    Wiih  us  lUuttralions.    8vo.  Price  |1JX> 


"  l<  It  virti  xn. 

la  ciibi   Dv-  Mtn' 


'It  frutAf&Uon  iTui  vc  »jc  enabled 


en«pi 

ilaMf  work,  AaA  icf  unl^otlEttliigly  H<4>iDn*pd  11  lo 

-  We  unrni  hiii  (nl  ihii  tvrrr  IH'hn  al  OIhim. 

■tic  IS  (Hit  In  Ihs  hindi  oT itii  iiwlini  a  bock  which 
C0filjilfla  4a  much  valuAble  anil  nliabU  InlDnDitlbn  ^' 


m 


"On  all  (iiranM*  rf  Bulaiut.  wWtliir  bf 
cino.  bi  hycicnlc  nclBU,«a  by  ■tthiiilnl  u 
(ilv*  utiplhncn.  ihli  imhiIm  b  at  mltftaivfr 

vaik  (<  nunial  Uk  (mid  be;  nudoiii  and  f 

iJoncn  r>n  hudli  ^  bmrr  thia  idupi  a  u  iJuii 
vidt  mccBn."—  T^  frmtiaitmtr. 

"  The  lyticmuk  tnuninnil  af  wibJMU.  tDf  iht 

the  wv>fk  f q|.ccUUv  T4lEllbl«  U  4  Muitfll'k  I 


MEARS,  PRACTICAL  SURGERY. 


-Raiflf 


I'riiclical  Surycr\'.  IncIudiuK  ;  I'.irt  i. — Surgical  Dressings :  Pari  It — I 
aj-ing:  P.\it  111.— Ligaliona:  Part  l v.— Amputation*.  With  li?  IltiiMTjiions, 
Hy  J.  EwiSG  MRAK.f,  M,D..  Dcmonsiraior  of  Sun;cry  in  Jeffenwn  Medical  Col- 
lege, and  Profcsior  of  Anaiomy  and  Clinical  Surgeiy  in  the  Pennsylvania  Col- 
lej{e  of  Dental  Surgerj-.     timo.  Price  fl.OO 


"  ProfcuOT  Muia  h*i  viiitcD  a  cdnvanJfnE  and  uat-  I 
fUl  botfk  dr  KiuddnU-  Wcon  mm  cordially  tnrlnnc  | 
R  la  fuMfha*  nil  ih^  pmm^tt  *niH^e  In  ita  iowIhi 


"  li  conulni  a  (nal  d>al  tA  latcwwin  epaa  Ac 
iiil^tinaC  which  l(  Inau.  In  ae^vokM  and  «*■ 
ileii«dfurB,  E3dli  divh^on  ia  vi9  UaaDBud,  vbafab^ 
Rndcitnfth*  uii  dsuUyc)at,*'^JKi«>  fVMMMW 


MILLER,  ON  ALCOHOL, 

Alcohol.   li!t  Place  and  ron-cr.    By  Jamies  Millrr,  p,R.as.  itmo. 

MILLER  &  LIZARS.  ALCOHOL  AND  TOBACCO. 


1 


Alcohol.  Its  Place  and  Power  By  James  .Milleb.  f.k.cj;.  ;  and.  Tohicn. 
Its  U»c  and  Abu»e.  By  Johk  Lizaks.  M.A.  The  two  CBUiys  in  unc  v"irlm^ 
tamo. 


rUBLICATlONS. 


[ENOENHALL,  VADE  HECUM. 

Tilt  Medical  Smdem*  XjAx:  Mccuro.  A  Compcnd  of  Anatomy,  Physiology. 
Chcmittry,  Th«  t'cacike  of  Medicine,  Surgery.  Obffclric*.  etc.  By  CeoxCE 
MtttHtMHALu  M.D.    £lev«uth  Edition.     234  [Iltutrations.    8vo.        Price  $j.ou 

MEIGS  AND  PEPPER,  DISEASES  OP  CHILDREN. 

A  Pm;tical  Treatueon  (h«  Di»caws  of  Cliildren.     By  J.  FodsjTti  Mmgs.  u.n.. 
Fellow  of  the  Colkge  of  Pby*)cUn%  nf  Phi1;iclclphi.-i.  cic.  etc..  .nnd  WtLUAM 
Pu-rcx.  M.D..  Phy&icUn  \a  (be  PhiUdcIpliia  Hospiul,  Pravott  Untvernly  of 
PennaylvARJa,    Sevcnch  Edition,  ihorotighly  KeviMd  and  Enlarged.    A  Royal' 
Octavo  Volume  of  over  looo  page«.  Piice,  Cloth,  f6.oo:  Lcaiher.  Vtioa 

"  Winhiht  nctM  kMIiiaBlia*)  HiiliikcnrtiwiiaMtoaierAttiaa  uid  mini  taoianhuuln  irerLt  un  0<>. 
MiiKOUbiRK '■-#»■  Yrrt  »tidkml*f,m^^. 

"  Hud  bs  ncwdod  u  i)w  mwi  esowkiia  mrft  «n  Dltrjjw  of  CMUwc  to  out  UnwaJ*  '•— m»J»»»*  Mt^k^ 
ftmrnt. 
"  Wa  liav«  mUom  Bci  vlih  iitU'<K»k  »D«Hn|llM^,  ujiHi  unl  u  nuilibl*  uUic  anc  bdbniu-" — Jnurtna 

MATHIAS,  LEGISLATIVE  MANUAL. 

A  Rule  for  Conduciini;  t>iisincs»  in  Mccimgf  of  Societie*.  Legislmivc  Bodies. 
I'oun  and  Ward  Meeting!,  etc.  By  Ben;.  SIathias,  a.m.  Sixteenth  F.ditior>. 
i6mo.  Price  .50 

lORTON,  REFRACTION  OF  EYE. 

*TIie  Refraction  of  the  Eye.    Its  Dinsno»!i  and  the  Correction  of  its  Errors. 
With  Chapter  on  Keraloecopy.     Uy  A.  Stanford  Morton,  k. a..  ch.c.S.     ijmo. 

Price  J  1. 00 


"  TK*  aHIIWii  tun  Ki« 


Bllwruutli  nils  br  ill««1>jt<IIviu<liut«ceitT<(iiuoiulioiuDf  theiytin 
;b  |im<al  llivudva*.  bvl  hu  «alfiKd  ittta  >n  lapludlkia  of  tlu  i>h<naia- 
•tocrrtd,  vhkh  ii  u  oah  kIcbiIIii  aiml  dcacmury." — Zdintmrfk  MaiiitI  "Jtmnttl. 


«  only  gl»^  vf  I 
at  nil, 
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OVERMAN.  MINERALOGY. 

I'lstiiwl  MincraloKv.  Assaying,  nnd  MIninr.  with  a  Description  of  the  Vieful 
ineraU.  etc      By  F)iitt)r.RiCK  Ovr.iiMAN.  Mining  Engiacer.      irth   Edition. 


Minerals, 
tiroa    Cloth. 


Price  fi.oo 
OGSTON,  MEDICAL  JURISPRUDENCE. 

K         Lectures  on  Medical  Juriipiudencc.     By  Un.  Fkancis  and  Francm  Ogston. 
Jr.    With  Copper-pUte  lllu^iraljons.    Svo.  Price  5&00 

■'WchnRiUfh  •^Rtiaiiim  of  Dr.  Opl«'iteclurei,»i4*iB  wdiillynaainwiHl  ihi  ictli  u  KDompliili. 
I  all  <Ki<  la* dhUociitebRl uihot  promuiKl for  11.'— HiwrMa  TwrM/y  AfaMrii/Sinwr 
ILDBERG,  PRESCRIPTION  BOOK.    300  New  PrescriptioTis. 

■    Three  Hundred   Preicriplioni.  Selected  Chiefly  from  the  Best  Collection*  of 

I  Formul.^  incd  in  Hospital  and  Oui-pftlicni-praciicc,  with  a  Do»e  Table,  and  a 

i  Complete  Account  of  tlie  Mcttk  Sy»tcm.    ByOxcAX  Ouiukkg.  thar.  d.,  Late 

^H  Medical  Purveyor,  United  States  Marine  Hotpttal  Service;  Prufevcor  of  Materia 

^H  Mcdica,  National  College  of  Pliarinacy.  Wasblpgtoo.  D.  C;  Member  of  the 

^H  American  Pharmaceutical  Assoctaiion.  and  of  the  .Sixth  Decennial  Committee 

^H  of    Revision    and    Publicatkm  of  the    PharmacopcEia  of  the  United  Slates. 

^H  lamo.   Price.  Paper  Covers,  .75:  Cloth.  #1.15 

^P  The  proscriptions  given  in  this  work  are  selected  from  the  Pharmacoptnas  and 
"formtOarKs  of  the  |[reat  HospiuU  of  New  Vorit,  Philadelphia.  Boston  and  London, 
I      or  contributed  from  the  practice  of  medical  officers  of  the  United  State*  Service.  The 

Dose  Table  includes  nearly  all  of  the  remedies  that  have  a  place  ia  the  Cimeiii 

Matrria  .\ftJiia. 


p.  BI-AKISTON.  SOJV  *•  CO.S 


BV  SAME  AllTHOH. 

THE  UNOFFICIAL  PHARMACOPCBIA. 

Compri^ng  over  700  Popular  and  t'i«l\it  Prep* rations,  om  OfftcUl  In  the 
United  Stales,  of  the  rarious  Flixin,  Fluid  Eitrairts.  Mixiur«t.  Syrups.  Tmc 
ures,  Oinimentt.  Win»,  etc .  etc..  in  consiiinc  dcnumd  ihroughoitl  tbc  counii 
Thick  HUM.    V^iw-    Half  Morocco.  Price; 

tiop.    I(  hu  rKvlwl  hkfti  cviiEiacndatiua  (t^m  man*  of  our  bnt  plunruelio  "— £akf/f A  Jlk^jA  ^ 
U-luio»ii  pT^tr*"'.  ■*"  •''^  t""J' 

OTT,  ACTION  OF  MEDICINES. 

Ttie  Acliun  of  Meilicinc&.  By  Isaac  Ott,  U.D..  Ute  Demonstrator  of  Expcri- 
menial  l'tiy»iolo^  in  (h«  Univenily  of  Pcansylvaiiia.  Witfa  33  lUustnuioRt. 
8vo.  Price  $1.00 

PAGE.  INJURIES  OF  THE  SPINE. 

Injiirici  of  the  Spine  and  Spinal  Cord,  without  apparent  Lctton  and  Nei 
Shock.     In  ihcir  Suigic^l  and  ^fcdicO'Lcg;it  Atpcct^.    By  Hekbem'  \V.  1 
M.i>^,  M.c.CAVTAn.,  KK.i:.S..  Surgeon  to,  nnd  Lecturer  on  iyar^Kr/  M.  St.  Mary'* 
Hospital.  London.    Octavo,  Cloth.  IMce  l4X« 


PAGET.  SURGICAL  PATHOLOGY. 

Lectures  on  Surgical  Pathologv,  Delivered  at  the  Royal  College  of  SunjwoS 
Bv  Iakks  pAGirv,  K-.R^  Third  Edition.  Edited  by  Wiu^iam  Ti'rsek,  m.i 
With  Numerous  Illuxtrationi.     Svo.  Price,  CloUi,  f7.cio:  Leather,  |S.i 
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PARKES,  PRACTICAL  HYGIENE.    Sixth  Edition.  ^ 

A  Manual  of  Practical  H^-giene.     Bv  Edward  -K.  Paxkrs,  m,d.     The  Sini^l 
Revised  and  Enlar^^ed  Edition.     With  Many  Illustrations.    8vo.        Price  tftja^^ 

"  Wt  And  lti*l  ii  Mvtr  tuV  to  throw  light  oa  nxvy  brfitDle  quatten  vblch  tiur  b«  'anboibl.*'—3mifm  M/M- 
*"/•*/  SurxKi/  f-Ktrmdl. 
"  We  camiacnd  ih>  Imk  hondy  lu  ill  nttdiiu  intniUioB  (md  vku  tm  mi).  ■■>  RyflcM  *'— CUwrt  JUM>- 


PIESSE,  THE  MANUFACTURE  OF  PERFUMERY.    Fo 

Edition. 

The  An  of  Perfumery :  or  the  Methods  of  Obtaining  ihtt  Otkns  of  Plants. 
Instrociion  for  the  Manufacture  of  Perfumery,  Dentimces,  SoAp,  Sceined 
ders.  Odorous  Vinegars  and  Salts,  Snaff.  Cosmelks,  etc,  etc.    By  G.  W.  Sem* 
Mtrs  PlEssK.      Fourth   Edition.      Enlarged.     )66  lUattrationi;.     gvo.     Cloth. 

Price  JS-SO, 

*' Aa  «Md<M  tnoli  "—O^mmiti  Airtrliitr,        I      "  Exoeadiiwly  sKfiil  la  dniMlia  iiMI  ntrfi 
"l«iiil>rlHMb«ka(iPHOian(yyM*aMiibrf."-       Jbim^  ^  di^MPr. 
^AWyf.'  AmrHtmrn.  •■  li  In  th*  6iIIm  >««,  CTaprAriMm."— . 

I  Xttrrtl. 
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PROCTER'S  PRACTICAL  PHARMACY. 

Lectures  on  Pr.ictica!  Pharmacy,  With  43  Engravings  and  jj  Lithoj:raphiC 
Fac-similc  Prescriptions.    By  Baknard  S,  Procter.    Second  U<lition.    Oaavo. 

Cloth.  S4.90. 
PARRISH,  ALCOHOLIC  INRBRIETY. 

Alcoholic  Inebriety  from  a  Medical  Standpoint,  will)  lltastrative  Case*  frtna 
the  Clinical  Remrds  of  the  Author.  By  Joseph  Parrish,  m.d.,  Presideni  of 
the  American  Association  for  tbc  Cure  of  In^Mialct.     lamo.  Cioth.  fl.lj 


I 
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POTTER'S     COMPENDS,   FOR    PHYSICIANS    AND    STU- 
DENTS. 

These  Compends  are  baaed  on  the  lectures  of  prominent  Professors  and  the 
most  popular  Text-books.    They  will  be  found  very  serviceable  to  physicians, 
as  remembrancers,  and  invaluable  to  students  in  the  Quii  Class  and  Examina- 
tion Room,     By  Samuel  0.  L,  Potter,  m.d, 
ANATOMY,  with  63  Illustrations. 
VISCERAL  ANATOMY,  with  Illustrations. 

MATERIA  MEDICA,  arranged  in  accordance  with  the  Sixth  Revision  U.  S.  Fhar- 
macopccia.     iimo.    Cloth. 

Ihrice  for  each.  Interleaved  for  taking  Notes,  £1.25 ;  plain,  %i.oa 

BV  THE  SAME  AUTHOR. 

SPEECH,  AND  ITS  DEFECTS. 

Considered  Physiolocically,  Pathologically,  Historically,  and  Remedially ;  being 
the  Lea  Priie  Thesis  of  Jefferson  Medical  College,  1881.  Revised  and  CorrecteS 
for  Publication.     i3mo.    Cloth.  Price  f  1.00 

PENNSYLVANIA  HOSPITAL  REPORTS. 

Edited  by  a  Committee  of  the  Hospital  Staff.  I.  M.  DaCosTA,  m.d.,  and 
WiLLiAU  UuNT.  M.D.  Vols.  I  and  2,  containing  Original  Articles  by  former 
and  present  Members  of  the  Staff.  With  Li'Jiographic  and  other  Illustrations. 
8vo.  Price,  per  volume,  fz.oo 

PEREIRA,  PRESCRIPTION  BOOK.     Sixteenth  Edition. 

Physician's   Prescription    Book.     Containing   Lists  of  Terms,   Phrases,  Con- 
tractions and  Abbreviations  used  in  Prescriptions.  Explanatory  Notes,  Gram- 
matical Construction  of  Prescriptions,  Rules  for  the  Pronunciation  of  Pharma- 
ceutical   Terms.     By  Jonathan    Percira,    m.d.,  p.r.s.     Sixteenth    Edition. 
Price.  Cloth.  Si .00:  Leather,  with  tucks  and  pockets,  $1.25 

PHYSICIAN'S  VISITING  LIST.     PUBLISHED  ANNUALLY. 

TBIRTY-SBCOND  VBAR  Of  ITS  PUBLICATION. 
SIZES  AND   PRICES. 

For  25  Patients  weekly.  Tucks,  pockets,  and  pencil,      -        -                -  |i.oo 

SO        "            ■■  ....                    .......  ,.2; 

7S        "            "  ....                    ......  ,.50 

100    ■    ■'            .'  ....                    "           .        .        ,        .  2.00 

5-    "       ■■-<"-   '^V^ltX       "      -    -    -    -   =.50 

-    "      "-'•»'■  l&yl^tt';}      "     ■    ■'-    -  3.00 

INTERLEAVED    EDITION. 

For  25  Patients  weekly,  interleaved,  tucks,  pockets,  etc.,         -       -        -       -      1.25 
^        "  "'-'-      lJSIo&"c^}  ■'  -        -        -        -      3- 

PERPETUAL    EDITION,  WITHOUT    DATES    AND    WITH    SPECIAL    MEMORANDUM    PAGES. 
SAME  SIZE  AS  THE  35  PATIENTS,  INTERLEAVED.  PriCe,  f  I.2J 

The  Visiting  List  contains  a  Ust  of  New  Remedies,  a  Digram  of  the  Chest. 
Upper  Abdomen  ;  a  New  Table  of  Poisons  and  their  Antidotes.  The  Metric  or 
French  Decimal  System  of  Weights  and  Measures.  Posological  Tables,  showing 
the  relation  of  our  present  system  of  Apothecaries'  Weights  and  Measures  to  that  of 
the  Metric  System,  giving  the  Doses  in  both. 

This  last  is  a  most  valuable  addition,  and  will  materially  aid  the  Phyaknan.  So 
many  writers  now  use  the  metric  system,  especially  in  foreign  books  and  journals, 
that  one  not  familiar  with  it  is  constantly  confused,  and  in  many  cases  unable  to 
understand  the  measurements  or  doses. 

The  book  li  conircnJenl  [d  (bto.  not  too  bulItT,  and 
:\ihed." 


"ttia  certainly  ihe  men  popuW  ViBiEing  LaBI  «. 
Hint,"— JVrtF  foi-*  AfrJita/  J'oim^. 

"  Ilm  cocnpACt  lizc,  convenience  of  imngemcDl,  dur- 
ability^ ukI  Dtatneu  of  nunu&ctuT*  bitve  everywhere 
ebaiaal  for  ll  t  pitlhttacc."—CmiHuii  Ltmal. 


iTv  be 
^CmiiaiU  MtdilaJaitJSitrrlcml  Jjiinui. 
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P.IiLAKISTO.W  SON  &'  CO.'S 


POWER,  HOLMES,  ANSTIE  AND  BARNES  (2Vx.). 

Reports  an  the  Progrcw  of  Medicine,  Sui^ery,  i'hysio(c>gy.  Midwifery,  Di«- 
ciucs  ol  Wocnen  ;ind  Children,  Maicria  McdicA.  Medical  Jurisprudence,  Opblhal- 
tao\ogy,  etc.,  etc.     Keponcd  for  ibc  New  Sydenium  Soctdy.    $vo,     Mcc  $ijoo 

PURCELL,  ON  CANCER. 

Cuticcr.  lu  Allies  iind  other  Tumors,  with  Specia  Refcreoce  to  ibcir  Medi- 
cal and  Surgical  Trentmcnt.  liy  F.  Ai.dekt  I^urczu.,  m.D  ,  h.rx.s.  Singeoo 
to  ihc  Cancer  HiMpital,  Bromplon,  EnRland.    8vo.  Price  |J.7i 

RADCLIPFE.  ON   EPILEPSY. 

On  Epilepsy.  I'iiin,  I'aralyiw,  and  wlier  Diwrdcn  of  ill*  Nervous  Syttctn. 
By  CharL£s  Blasd  Radcuffe,  m.d.     lliustrated.     izmo.  rrice  f  i.jo 

Uan  than  Is  the  wJiniaiile  mmy  <il  Di,  lUilcUlTf." — imirinm  "JmrmJ  Ml^k4i  Slirncri. 

ROBERTS,  MANUAL  OF  MIDWIFERY- 

"Hit  StuUent'i  Guide  n>  ih«  JTiicttce  of  MidvrilWry.  By  D.  Lloyi>  noBRRTS, 
M.D./F.R.c.F^.  Pliysician  lo  St.  Nfory'a  Hospiul,  MancheMer.  etc.,  etc.     Sccotid 

"  At  u  oWMVicAl  muiiiAl.  w«  iMnk  th»4  «f  Dr^  Rob- 
ttH  onr  af  the  httt  nuw  cflVml  ii>  itie  Pn>r?Mi[m,  ■>  ii 

(('n^nM'^inc!  4E  tUe  t^iTK  tiTnc  present  4  lubjcct  cl^ir- 


I 
I 


Fpria  »iH,  it  fvm*  n  rrwvuMy  nmii^iu  maninitt 
lun  nf  lb*  «ttf«l,  and  un  hu«T  ^  »i>— I*  ■  Ikt 
•taidMiv  nail  <luna>  of  in  arlM«iaM."'-(MM(«- 


REYNOLDS.  ELECTRICITY. 

I.caure5  on  tht  Clmic^il  Ums  nf  Elecirkity.     By  J.  RvsS£LL  REYSOLtw.  H.O., 
r.K.s.    Second  Edition,     lamo.  Ptwejl^o 

••IIiithsnBihlr  ralt>lil<M>ei>ldr.T<rrc«KM,  ud  win  bcfeood  (Kccdn^Iy  BcM  M  Ac  snuii  yncV. 

RICHARDSON,    MECHANICAL   DENTISTRY.     Third  Edi- 

tion. 

A  Practical  Tr*ati4eon  Mechanical  Deiilisuy.    By  Joseph  RtCMAitDSOK,  d.d,*, 
Third  Edition.    With  185  lUuMratJons.    8vo.    Price,  Cl0tb.y4.00:  Ijcaihcr,  $4.7$ 


"  Takmi  u  a  whole.  Vrotaum  Rkluntvin'i  w<iik  it%  vsliuUc  Mairlbuelui  u  ibe  4Hal  *n,  lad  k  tarmd  all 
(unliun  tti(  b«i  (Kauit  cunl  «(>=ii  it»  (tnenl  wbj*ci  of  Mcghtnlcd  Dcnd>ulr.''-~Ante/  &«■■>. 

RIGBY  AND  MEADOWS.  OBSTETRIC  MEMORANDA. 

Ur,  Kighy's  ObMciiic  Mcmoranili-     Koiirth   Edition.     Kcv>M:d.     Ity  Ai.nLeO 
Meadows,  M.i>.     jamo.  Price  ,50 


With  a  full  Description  of  the  Princrpal^l 
By  A.  Snowdejt       I 
Price  $1.00 


PIGGOTT,  ON  COPPER. 

Copper  Milling   and   Copper  Ore. 
Copper  Mines  of  the  United  States,  the  Art  of  Mining,  etc. 
PlGGOTT.     tamo. 

PRINCE,  ORTHOPEDIC  SURGERY. 

I'laXif    iifid   Orlhr.prdJC    Surgery        By    UAVIU  PHISCE,   M.D.      CoBtainine   1 

Rcpon  on  the  Condition  of.  and  Advance  made  in,  ilaMic  and  Orthopedic  feit- 
Kery,  etc.,  etc.,  and  Numcfous  lUuKraiion*.    6vi>.  pm,--  «*  ta 


Price 


Itj^l 


RYAN.  ON  MARRIAGE.  .    ,  .  ,    . 

The  Philosophy  of  Marriage.  In  its  Social.  Moral  and  Physical  ReUttont. 
and  Disease*  of  the  Urinary  Owan*.  By  Michael  Kyan,  M.D.  Member  of 
the  Royal  College  of  Physicians,  London,     lamo.  Pnce  »l.oo 


PUBLIC  A  TIOSS. 
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ROBERTS,  PRACTICB  OP  MEDICINE.     Fourth  Edihon. 

TIm-  'ni<s>Ty  .-ifid   Prnctkc  of  Mi-dx*mc.     By  Fredekick  Koi)RKr&,  m.b. 
Thin)  American,  from  (h'~  Fnttnh  (.ondon  Editioo.    gvo. 

frice.  Cloth,  (j.oo :  Ixjilber.  f6jOO 

Recommended  al  the  Univcv.iir  nf  I'ennxylvania.  Vale  and  Damnottlh  Collcgn. 
I'nivcfsily  of  Michij-jn,  »nd  mxny  olhcr  Medical  Schoob. 

TIk-  uncicqiiiooal  large  and  rapid  »alc  of  (Ills  book,  and  (be  univmnl  cnmmen- 
dutinn  ii  hiMi  received  from  llic  prnr'tMton,  seems  tti  be  i  Mifficicnt  [juaranlcc  of  il« 
merit*  as  a  Text-book.  The  publishers  arc  in  receipt  of  tunneroua  Icilen.  from 
Profe»3i>rs  in  (he  mvcRcal  tchonlx,  tpraktitj;  favorably  of  il.  and  beltiw  they  give 
citnicts  from  the  medical  proa,  American  and  FnjilitJi,  attesting  its  superiority  and 
aliic  to  both  siiKlent  and  praetitiuner.    The  pmcnt  edition  bat  been  ihoroughljr 

vised  and  much  of  it  K-writlCD. 


^Malii< 

m 


"ni  tttt  Tijl-trtt  /rr  SIiAhiU  1%  rli  JfafAiJl '     "  Tv  <h<  ii-iitriii  iiwill  Ih  iflAef  fiTlCftMt  n)iM." 


vt  m  Any  irfher    wh^k  (umuttci  «iilh  4hi« 

"Il  !•  ■  iT^ukibk  <vt(^encf  ■>!  tDJuiify,mpvri- 

'■Dr 
■Ix  VIM 

'W. 
It  ii^ntfctM  A  Tul  deal  aT  CAprlal  tf¥«trmfi4h  tt* 
<■  tuiOiM."— .Wm^j/  7>«¥  aw/  (.'■uM'- 
Tlxfc  Br*  civat  «kcll<*d«  til  Ihjt  W^k,  «hjfh 
Mil  iHt«  Il  •(»■  (iTccnt  wlih  ikadutMi."— JCi^ct- 
•wv*f^4W  LMtrm/ii  Jfut^mt. 


h  H  dfs  tvuch  hi(ttf*^r  (kftfi  khf  ipfeiiaT  torapl- 

luilenl*-'* 


Lof  4|C«otf  lMnd^t«'l,>«  cnmh  ti't  I*?  CTt'y    ^—  M*<tM^Mt^ ivrjtti.t/ Jir/r'lrr, 
>iudcBI.''-.0Brfrw-(  JCirrmf  *W  !/*•(%*''  i       ■  li  .1  >■■■!<  !■»  »ny  -«\  ihu  hu  ( 


.     .  >  Calln  Inio 

tMt    h*nil>   «  -a  o*fii|i*ndti)in    IW  »iuilriii«."  — /^ 
CV/ini. 
**  W«  ponlculitlT  (vcnHntf  II  <>  umlintt  ibHi  <« 


INDFLEISCH.  GENERAL  PATHOLOGY. 

General  Piitholoyv;  .1  tfJindboriV  for  Stiidcnu  and  Phj-iidans.  By  Prof. 
F.iWAKi)  Kisi'i-LKINCH.  of  WurihurE.  Tran»l»t«d  by  W«.  H,  Mwmtvk,  m.D., 
Kdited  and  Revised  by  JAMK  Tvsos.  M.D.,  ProfeSMt  of  Morbid  Anatomy  and 
Pathology,  University  of  IVnnsylvania.     Ocuvo.  Cloth, 

/n  Rapid  PrffiaraftoH. 


I 

[      RINDPLEISCH.  PATHOLOGICAL  HISTOLOGY. 

^V       Translated  by  Dn.  Wm.  C.  KolmaX  and  K.  T.  Millbr.     108  Iltiiitrations. 
^V        Svu. 

Recommended  as  a  Text-Dook  ai  the  UniTerjiiy  of  PcnnsylvaDia  and  other  Med- 
ical Schools. 

"Tebt  up  vllh  IW  timet,  cut  Pnltwlfv-iti  muil  mnlit  ilKnutm  lamlluonlh  lli'  ilmoiigh,  dar,  Hd  il- 
■Mtcihtuulrt  leatlilnp  lifiakiitoi  KtniStitiK." —O**'  MnlliAlt»4  ^Mtgtfl  Kl^H' . 

ROYLE  AND  HARLEY,  MATERIA  MEDICA.    Sixth  Edition. 

A  MAnu.il  of  Maicria  Mcdica  and  Therapeutics.  Uy  Dr.  J.  FuHMt^  Rovlk. 
Simh  Mdition.  F.ditird  liy  John  Hakley,  M,I>.  840  pages  and  numcmui  lllut- 
Iration;.     liemi  8vo.  Price  fJjOO 

RUTHERFORD,  PRACTICAL  HISTOLOGY. 

OatlJnca  of  Practical  HUtolagy  ;  being  the  No«es  of  ihe  CoBtM  di  Practical 
Physiology  given  in  King's  College.  London,  and  the  Univerwly  of  I-:din)>ur]-h. 
By  William  RvTHitnroKD.  u.D.r.x.s..  IVofcsiot  of  the  liiuituie*  of  Medicine 
in  the  1.'nivcr«iiv  of  Edinburgh  (with  addiitonal  leaves  for  Notes).  Third  Edi- 
tion,   llluitrnicil.  \fn  Fnu. 

'Tiilbt  ttvdtnl  t»l  iMchiraT  Pniitul  Hiudoty,  ihit  wark  tarn,  htidly  help  Wtia  *  (r<M  bow     It  !• 

(0Hplrf4,  ya(  ihrnt.  pcrixily  <l«ar  aihI  ^Tn^pU,  jml  vorwwvr  CWT  'iiv  bAptjJu  ihc  cvkvtcic  of  ftn  ticllDllvt 

'     iMfi^aaam  vltliihciubjHi."— .Ifrtfii'/  n«n  am/ C^aMV. .' 


N 
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P.  BI-AKTSTON.  SON  &■  TO/.V 


SANDERSON  AND  FOSTER,  THE   PHY&IOL.OG1CAX.  Uk.1 

BORATORY. 

K  lUnd-book  of  the  lliyuolo^cal  Lxbomtoiy.     Being  Pnctir.-il  F-ictciacs  for 
Studenu  in  I'livMcdofcy  and  HisIoIokv.      By  J.  Biirih)K  Sakdcmso.s,  h.d..  E 
Kleim.  H.D..  MilHael  Fo«TEii,  u.u.',  F.R.s.,  uDil  T.  Laudex  Uku\tox,  h.u.- 
WitK  ovei  350  lllu^tia(i>onsan<l  Appropriaic  Leltcr-prc»»  E,vpl4ination>  and  RcfJ 
trcnccs-  1 

IVice,  Two  Volumes,  Text  and  llatcs,  »cp.ir«ic.      ...    |&oo 
"     One         "  "  "  bound  toj(cilicr.  Cloth,        >^u 

■'  Leather,   fuao 

Adtqited  a»  a  Text-book  ^t  Talc  College,  and  uacd  41  uUict  Medical  ^choob  i« 
America  and  England. 

"  R«caC*^'^'><  ibet*4iih4i  Phyttfjwy  tmnpbAtk' 


tiniciiom    for  (viforminj;  n,  cmt  >ftri't>-  of  esw- 

tfnr^it   A  itutI<nEcnuLd4i(4nxiyi^ir«Hb<IKr«iildc/' 


W«  c*nlM«iitT  neuwuiJ  li  w  ilx  ioiihIbii  itf *■ 


whu  uv  tnli 

>ii>la|ic*l  RKanh."— ,V<«  IVril  JIMfcaJ  7 

"  Thli  li  1  nsai  uipn*  b»4i.  aad  Ok  ■  Kmib  « 
mnrpbr^kCiul  iMdcin  bm.liwnilri."— t»i 


1 


SANDERSON,  PHYSIOLOGY.     Second  EdiUon. 

A  .SvIIaIhis  of  a  CourM-  of   Letturcs  on    I'hvHolof > .      By  J.  BcmiOX  SaKUCX*^ 

SON.  M.O.    F<M  the  Use  of  Studenls.    Second  Edition.     8va.  Fricefi.ja 

SANDERSON,  PRACTICAL  EXERCISES  IN  PHYSIOLOGY.^ 

SANSOM.  PHYSICAL  DIAGNOSIS.     Third  Edition  just  ready. 

Thf  Phyucal  UiagnOiMSof  I)i;«,is<->^  of  the  II<-Ait.     Including  the  ITsc  (,(  thflj 
SphyKmograph  and  Cardiogmph.     By  Aktkuk  Ekmlst  .Sansou.  *i.i>.     TKtrn 
Edition.    Kcviacd  and  Enlugcd.    Willi  llluMmiona.     iimo.  PnccS^.a 

MY  SAMK  AtniioR. 

DISEASES  OF  THE  HEART. 

"I he  LettMMnian  lj;<itirc»  on  the  Tt*atment  i>f  wmc  of  the  FotiDSof  Val« 
Disease  of  the  Hcan.    Illuiirated.     tinio.  .Qoth,  |l.i] 

BV  SA34B  AinilOR. 

ON   CHLOROFORM. 

Chlorofotm.     ]t»  Action  and  Administration,     ijnko.  IMce  %\.y> 

SMITH.  MANUAL  OF  GYNAECOLOGY. 

Ptaclicil  GynJ^tolojiy.  A  Hand  book  of  ihc  Disea>e$  of  Women.  By  KlIT' 
WOOD  SMtTH.  M.D.  i'liyiLclan  to  the  Hotpitjil  for  Women  «nd  to  the  Btitbh 
Lying-in  Ho»piu;,    With  Engruvingi.  Price  li.ij 

The  objecrt  of  the  author  bjis  been  to  prejenl  ll»e  buw  i>faetiIioncr  with  a  book 
iystemaiicatly  arranged,  burdened  with  no  disctuiuani  on  vexed  (iix-oions  of  paihot- 
ogy,  and  giving  at  a  glance  the  salient  poiots  of  diagaoii»  and  treatment  with  clear- 
ness and  brevky. 

Ve  SAME  AtmtC^K. 

DYSMENORRHCEA.    Just  Issued. 
It>  Pathology  and  Trcaimcnt,     iimo. 


SMITH.  RINGWORM. 

The  Diagnvnis  and  Trcaimcni  of  Ringvorm. 
Ulth  llttt»tralH>ii»,      iimo. 


By 


Price  »i.j 

Aloeb  Smitm.  r.K.cs 
Prkc  f  i.tM 


SMITH.  ON  NURSING. 

nie  Effieicni  Trainine  of  Nurses  fw  Hospital  and  rrivate  Practice. 
UAM  KoBERT  Smith.     lUustratcd.    Third  Edition 


By  WiL 
Pric« 


PVaUCATIONS. 
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lShzth.  on  children. 

Clitucad  Studies  ai  DuoaMs  in  CbJIdren. 


By  EvSTACBSMnH.  m.U.  Second 
I'ricc  f>i.p> 


EEDICAI.  HERESIES,  HISTORICALLY  CONSIDERED. 

A  S«nM  of  Critical  Ksutvb  on  the  (.>ii^n  .ind  Kiolut^on  uf  Sccianan  Medi- 
cine. emlwTicing  a  Special  Sketch  and  Review  of  llomcuop.ithy.  P.iiJ  uud  I'lci- 
cni.  By  GuN/Ai.vo  C.  Smvthe.  a.»..  h.d.  I'rofeiKir  of  the  PnnciKln  and 
Practice  of  Mcd:>:tnc,  C<ilk|;e  of  Physicuns  and  bargeons.  Indianapolit.  Indi- 
Ana.     iimo.    Cloth.  nicefl.:; 

"SIu4m>»  and  Mti«n  iiuwml  Id  A*  tutijin  tt 
mnlicliH  i*UI  AaiI  h  d^B4  of  ihc  fiii>c  faniffrvenv 
Itxlwf^n  ^^lli  rAriuua  tfbumlA  of  dcill'-tiic^  )irvHiitcif  tib 
<^u  tuluau."— }b»rKt/yuwwr  B 

"  IV>fe>Mr  Snyih*  hw  wcctcdol  m  «ritk<  a  bfict . 
cinir.iod  IkMn^M  ik<«li(i<ctw  tniluiion  «r*cdtc>I 
mintnif  iIb,  Mil  aCnuKkin  houwafuihy.  ht  &cl*  utd 


'-nk  hMh 


Ilk  bdli  ilvem.  to  *  (lull  Mmam.  kx  fwoI 
F  of  Balkiw,  Inm  lu  tsrilw  dti  u  ihr  tim 


"CuDMfan  iDteoTlnltnu.  hh  anh  IP 
I  |>v<niili»,  bill  B  Die  (lainl  (ttJif.   — , 


»fln. 


"  T^  voffc  ■  pksaAtty  nrrilHM,  in  an  cny.  t»B^i4r 
Uyli,  ui4  hi*  cm  Oh  mwcr  nud.  iMinrv  nHMdi." 


AVAGE.  FEMALE  PELVIC  ORGANS.     Author's  Edition. 

The  Surger>,  Siiigical  Pitholngy  and  Surgical  An.itomy  of  tlic  Ftntiilc  Pelvic 

OrgBQt,    In  A  S«ries  of  Colored  I'Utes  taken  from  Nature,  with  Conimenl.ine». 

and  Caic«.    By  HENKvSAV.vdE,  n.ix.f.b.C-*,     New  Edition,     luucd  1^ 

iBgeneni  with  the  Author,  from  ihcoiigtnal  PUtes.    Quarto.       Pru'c  JiJ.oo 

SAVORY  &  MOORE,  DOMESTIC  MEDICINE. 

I  A  Condensed  Compcnd  of  Domc^ic  Mc<licinc.  and  Companion  U  the  Medi- 

I       cine  Choi.    By  Dn.  Savosv  and  Moore.     Illustraled.     i6nio.  Price  .jo 

SCHULTZE,  OBSTETRICAL  PLATES. 

Ohttctrical  Diaftrams.    Life  Siic.     By   Prof.  D.  S.  5CHULT£R.  H.O..  of  Berlin. 
Twenty  in  the  Set,     Colored. 

Price,  in  Sheets.  Jif.oo  :  Mounted  on  Rollers  $iy<X> 

iCANZONI,  DISEASES  OP  WOMEN. 

A  Piaclical  Treat;if  on    ihc  IJiseaici  of  ihe  Sexual   fVjran*  of  Women,     By 
Ur.  Y.  W.  VoM  ScAnzosi.     1  ransluted  by  A.  K.  GAftDlNCft,  M.O.    8vo. 

Prke  f  S.oo 
ilEVEKING.  LIFE  ASSURANCE. 

The  Mcdic.-il  Adviser  in  Life  Auurance.    By  E.  H.  Sikvrkinc;,  M.d.     iimo. 
Second  FHiiion,  Rcviwd.  Price  fl.OO 

^SHEPPARD,  ON  MADNESS. 

^k  Madncs.!,  in  iw  Medical.  Si>ciBl  and  l-efpi!  Aspects,    A  sen«  of  Leciure*  de- 

^H       liveredat  King's  Medicil  CoUcge,  London.    By  Ei>gai(  SHEvr-jtRD,  M.n.    Svo, 
■  Price  «3.3S 

STOCKEN.  DENTAL  MATERIA  MEDICA.     Third  Edition. 

ThcEkinenisof  Dcr>t;il  .Mjicn.-k  Medic*  .tiid  Thcnipeuticsa-iih  Pharm.icofxcia 
By  Jame.'iStocken.  ti-D.s.    Third  Edition,    uroo.  H-yt 

The  firit  edition  of  tl)i>  book  wa&  diiptined  of  in  a  liltJu  leu  than  four  months,  Ir 
malting  ihit  revision  tli«  autltot  lia%  endeavored  lo  make  i<  ilill  more  iiwful  by  the 
addition  of  conudcrAblc  new  matter. 


^ 


SUTTON,  VOLUMETRIC  ANALYSIS.     Fourth  Edition. 

A  Sv>(cn>.i)ir  iLindbook  of  Volumnric  An.ilysis,  ar  ihe  <ju;i[iiilalivi-  Ettima- 
tion  ol  Chemical  SubsUncet  by  Meanuic.  Applied  I"  l.icinids.  Solidn.  and  i',aye\ 
By  FliAWtJs  Slttox,  F.C.S.  Foonh  Edition.  Revised  and  Enlanged,  with  llluv 
iruions.    Uvo.  Price  fjoa 
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SBWBLL.  DENTAL  ANATOMY  AND  SURGERY. 

A  Manual  of  l>cnul  Anatnmy  And  Surgery.  Indtidinj;  the  Extraction  of  Teedt. 
Bj-  H.  E.  Sr.wra.1.,  i>.[>.s..  «.».     With  77  lUuiiratioiii.     umo.  Price  Ji.i; 

**  A  TAlilBbl*  book  for  ihtt  (OlcraJ  Pr^ccnionrl  vho  I  'Ml  mil  bv  laubd  BB*M  ia<b*cntfW  pFvcfitioi^ta 
fc  In  viBI  ol  1  |i'*cE>ul  tiUDiul  nbiinf  ••^■miIIt  «>  >*"  iina^tiw— rilly  iMMtauf  ■JuiitIiib  i  ihhm  iwt 
4uiua  oflhc  MttOi"— Mt^*i*t Oiif/.  wllh  Ihc  lcc«h  ud  ■ooUi.vkKk  cannet  ■IwiniM 

STILLE,  ON  MENINGITIS. 

Epi<lcinic  Meningitis,  or  Ccrchro-spiruil  Meningilb.    Bjr  AuniEO  Stills,  H.O., 
ProfcsROi  of  I'tncticc  nt  ihc  University  of  Ponnsrlvaaia.    8vo.  Fiice  (i.o» 

"  Thr  oiniff  Qf  the  HUihor  ii  a  buflicwiil  pur«du«  Hui  ihla  Iftuimiaj4  ^  daCjUl  ■■  u^.  «^uuuw  of  tu  n^ 
JHI  awl  ni;l>  wlih  pnicul  iiigtHiUaaL*'— /Ik^'.cA't^M  Mtditrnf^ttiSmrriaH  K^trttr. 

STOKES.  DISEASES  OF  THE  HEART. 

By  W1M.1AH  Stokes,  m.ix 

Price  %ysa 


I'he  Di»eues  oi  tbe  Hcwt  and  A«tu. 
8vo. 


TwIF 


1 


SWAIN,  SURGICAL  EMERGENCIES. 

Siiigical  r-mcrgcncics:  Concise  Dcscnplion*  of  the  VarkMI'l    Accidents 
Emeteencie*.  wuh  l>ireclioni  for  tbeir  TteatmcnL     By  Wm.  Pavl  Swaik.  r.R, 
c.S.    Eighty-two  lilutlratton*.    iimo.  IVice  fi.oo 

Comwn*.— Ciivn*  I.  !>iana  la  A*  Hu).  It.  InjiirtM  u  ihc  Ercv  111.  ln|M«a  ••  iha  Mwk. 
PkUTOi,  (EuplHEiii.  anri  Uryni  IV.  TlHChni.  V.  The  (."rfR  Ennnlif.  Vt  Tlii  HI  liiiiw  VII. 
Tki  Fclni-  VIII.  The  Irfivei  Eurealiy.  IX.  EoKiitBaa  woMcM  vlik  Puluiiiie&  X.  fthanln^ 
XI,  Anilwplic  Ti^aimfni      XII-  App«uia»nd  Drfwnf, 

"  y«»  Hiinont  win  IhanV  D*.  ^alD  far  Iht  liwMr  bt  kuutCT  to  yMt  ihw  iMBy  >i  ji  iiiliiiiirf  tUtie- 

SWERINGBN.  REFERENCE  BOOK. 

A  niarmnceoiical  Lexiconor  Diciionatj- of  Pharmaceutical  Scknct. 
ing  cxplan.ilioniof  llii-  v;inoui  subject*  and  letmsof  Pharmacy,  with  a pp 
Hlcciions  from  tlu  Collateral  Sciences     Formulx'  for  Onicioal,  limpinca 
Dietetic  Preparation*,  etc.,  etc.     Ity  Hiham.  V.  Swkkisgen,  u.d.    »«>. 

Price,  c:ioth.  tisxi.  Leather,  ^4.00 

"  If  It *«nh]r  Df»  wclcom*,  nod  mrrofartady rTtqgntngnnf  ^mnBtin-''"-ZjMwrf>n  t%mwt\\i\»ih\*f  yt^rmmi^ 


incalTMV 


■  iHOl 


h  win  ptoK orfmi •crnci  biihr.  plumjioisilisi liuLlrni,  iHJiinTlii  pliiiTlil.  ftitiiu  (nl  plt|r(Uti3i.B 
Qi  0*  ftaity  ftff  fflrKfl  and  ■*  *n  «Il1  14  IS.  ttii^Sy  of  toenliftt  i      '     "'       '  "  -     -      ■ 


t  »»kl."— .4mfrtc««   fnirim/^  Aarwmtf. 


THOMPSON,  LITHOTOMY  AND  LITHOTRITY. 

Practical  Lithototny  and  tithotriiy :  or.  an  Inquiry  into  ibc  be«  Modes  ot 
KemovinK  Stone  from  ihe  Bladder.  By  Sir  Hrnrv  TfiOMrsoN.  r.K.c-J..  Emei- 
i4us  Professor  of  Clinical  Surgery  in  University  College.  Third  Edition.  8vo. 
With  87  Engraving*.  Price  Sj.50 

"TlM  chapim  of  nMu  Iflttnn  w*  ihoH  In  which  Btjilaw'i  upmiioa  -n  lUxram^  tai  ihitaataH  (■ 
which  k  A  trcnnl  or  5m  opcnOnrA  Ibr  time  Incwisof  frulc  ululu  imocf  Ac  ■aiibv'a  ^n     ^     ^ 
acntbctantmi  (smpilMbgr  uytunicDn."— lamrrf. 

ItV  SAME  Airriiox. 

Seventh  Edition. 

Clinical  Lecuret.  firvenih  Ixin<Ion  EdttlAn. 


URINARY  ORGANS. 


Diseases  of  Ihc  I  '1  i  iia'y  <>ri;fin*. 
Enlnrgcd,  with  73  lllust rations. 


l>rioe.  Cloth.  ^1.15;  P» 


ON  THE  PROSTATE. 

Di*ca.*e«  of  Ihc  Proit.iic.    Their  Pathology  and  Trcaimcnt.     Fifth  I.ofl 
Edition,    Svo.    With  Numeroo*  Plates.     Price.  Cloih,  (i.as;  Paper, .?;. 

CALCULOUS  DISEASES. 

The  Preventive  Treatment  of  Calculous  Disease,  snd  ibe  Use  of  SolvST 
Remedies.    Second  Edition,     i6mo.  Price  fi.co 

"CjLCholic  InhL*  {nv«tit0»tiun  of  itie  'mit  oTiIh  Uharofoihvn.umiHA  io  Allhii  deJuciieot,  r^acilw  all  tor- 
<kim  Ibcarlo  ill  ihi  clFuH  lo  obuin  prulic*II]i  wtM  miilu.  u  clew  wllb  bit  pBi  a  li*  b  >«ihlJw<niiJar 
?illbocritt,  cac  out  kcsftdy  iroiidn  thai  h«  it  &cccn*d  db*  mMUr  tlui  W  Iti^vvfavrAvif  JbwrfeW  ^  ^njitu 

fHtUH- 


FVBUCA  TIONS. 


THOMPSON.  COUGHS  AND  COLDS. 

The  Causes,  Naluic .  and  TwiUmcni  of  Coughs  ;tnd  CoMs. 

SON,  Mil,      xiilMO. 


By  E.  S.  TiiCMir 
Price  .60 

THOROWCOOD,  MATERIA  MEDICA. 

The  SttifJcni's  Cui<!c  10  Mjilcriu  Modica.     By  John  C.  Ticoxuwgood,  U.ti. 
Illustraicd.    318  pa^fcs.     iimo.  Price  ^.00 


¥ 


ttt  SAUK  AUTHOII. 

ON  ASTHMA. 

The  Forrnv  Nature,  and  Trrmmcnt  or  Asthma,     iimo. 

TUSON,  VETERINARY  PHARMACOPCEIA. 

A  rhHrcn^tcupLL-U.  I rii.iiiilin);  thr  Oui lines  uf  MuiciU  Mcdica  and  Thrrapeu- 
ti«.  For  ihc  U*c  of  Students  nnd  Pi.inilioncn  of  Veterinary  Mnlkine.  Vif 
RioiAKii  V.  Tu«'s.  res.    Tliird  Edition,     timo,  Price  Vi.yt 

''Sbcvnly  pncttllorrtn  4n^  tmdcnL*of  nuriiu«)r  ino4ktnt.  bul  clt««jiii  and  itruo^Aa  will  Afid  Ihir  ihtt 
bank  HWllM  >  inni  In  viMriury  \\itt3,tmtK''—HrKijcliliur4  0u<iriu. 

THUDICHUM  ON  THE  URINE.     Second  Edition. 

The  I'^lhoto^y  cif  the  Urine  atxJ  Complete  Guid^  (o  Analysis  By  JOHN  Lk 
W.   Tliiix»tciiUM,   M.o,     Sccood  Kdition.     Bnbrgcd  and    lUustr^itcd.     Svo. 

Price  55-00 

pIcdartH,  ihoroml^nfM,  mtd  nrlfinikUiy,  ih?  T^^luin*  bfla^  ui  Hm  ^flv^U tn  ihy  (prvncliof  ou*  t(l<n<e    Fur 

TROUSSEAU,  CLINICAL  MEDICINE. 

Lctliitps  nn  Chnic.-il  Medicine,  Delivered  ;it  the  HAlel  Dleti,  Paris,  hy  A. 
TllOL'^tAU,  I'tofrwor  of  Ctinic.il  Medicine  to  ihc  F.iculiy  of  Medicine,  Pari*, 
etc..  <-*(€.  TiMn»!a(ed  from  the  Third  KevtH-d  .ind  HnUi){i-d  t'dilion  by  H.  Vl(  ■ 
TOR  Bazire.  U.I) ,  tendon  .ind  Pacit ;  antl  John  Kosb  Cormack,  m.u,,  Edln- 
buish,  r.x.s.,  etc.  \\'iih  a  full  Indcii,  Tabic  of  Contents,  etc.  2  vols,  livii. 
Sold  liy  Subscription  only.  Price,  Cloth,  {S.oo;  Leather,  f  to,oo 

Sydenham  Edition,  Same  Work.     %  VoU.    Svo.    LarRC  Print        Price  %\%.oo 

Trmiascnu's  Lectures  have  attained  a  reputation,  both  in  England  and  in  ihii 

country,  fcr  greater  tliun   any  work  of  a  similar  character  hcrctolorc  written.     In 

order  to  brin^  the  work  within  the  reach  of  all  the  profeuion,  the  publisher*  nov 

I         tMiM  an  American  edition,  containing  all  the  lecture*  as  contained  in  the  five'Vol- 

'         omc  Sydenham  edition,  ai  a  much  lower  price.    Below  sre  a  few  only  of  tlie  many 

favorable  opinion*  expressed  ol  the  work : — 

t"  A ilmr mulMiaa oTIVC Thuihiu'i  idmlnlda        "Wt  •unxly  knnv  o(  sny  boali  Mie  A<M()  fe> 


'  A  ilmr  mulMiaa  of  IVC  Thuihiu'i  idmlnlda 
lllf  Pla(ll(4  l' Midldlll."— AiJiiiw  .t|WiV4/ (.'Mrntf- 


•EST  TYPES. 


^rtttnlXlon  K>b  vciimoua  vhia  tnl.rtn^  lipoa  thi 
pi»cllc*1  "ork  u(  hit  sre."— Z^M^H  Urd^tl  Timf 


'CttHU. 


Scleaions  from  Snellen's  Tot  Types  mounted  upon  heavy  card  board;  ault- 
ahlc  for  hanging  in  the  office.  Price  jo  ceab 


[TIDY,  MODERN  CHEMISTRY, 

A  Hand- Book  of  Modem  Cbemistrj'. 
iirvTT  Tll)v.  M.D.    8vo. 


Organic  and  Inorganic. 


By  C-  May. 

Friecls.oe 

/l.iAA'>  .VUt:il  ttarmni. 
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TILT,  THB  CHANGE  OF  LIFE  IN  WOMEN.  I 

I  The  Change  of  Life  in  Mejlth  and  Disea*e.    A  IVneticxl  Tr«ati*e  on  thu 

DiMasct  inciileniiil  lo  Women  ai  ihc  Deciino  of  Lifi;.     Uy  Loward  JohS  TiltJ 
M.D.     fourth  I^indon  Edition.    8va.  Price,  Ciolh,  $>.'%;  Paper  cover, .?« 

"  Vt  bvUfi*  f>r   'I'ill  ^rJ*i|r«  much   nwr*  ihin  aMMat^  ph^II  c«  fw  nn  fcj*  ««>,)ui.  «*4  >  ilirtl—  U  aAavd*" 

'*  Dr.  Till'*  d«r  And  «n(^i*<  ilylr  iT,ikc«  the  bd«li  aiffice*  plutAHI  Hir  1U  ftid  lad  hnraty  ^^  B»  IdAav, 
1^  IK  ua  ^iriH  kurs  LI  n  itu  no*!  i^lujkblc  ,jnt  w<  h^vcun  iTv  tvbj«l/'— /IMU«  Ma/-  ^^Hfy- 
■'  TiM  b**i  >Mk  en  Ihs  (iib)*ct "— /^^.^M  Omttl. 

TOMES,  DENTAL  ANATOMV.     Second  Edition. 

I  A  M.nntial  of  IX;nt,-il  An.-itumy.  Human  and  CompAtoiivc.     Bjr  C.  St  ToMr 

'  n.o.s.     With  179  llJualraiiuii).     Sceond  Cdittun.     Iimo.  I'ricc  f4.:j 

TOMES,  DENTAL  SURGERY. 

A  SysWm  of  t>cnta]  Siu-fjcrj-.     Bv  John  Tomes,  f.bji.    The  Second  Editinti 
KevUed  and  Enlarged.     By  C.  S,  TOMES,  O.lxs.     With  163  IllusUaUoni      ilroo 

Piice  »S-c 

~  Wc  rcjakc  ibrii  •»(!>  lin«V>  »  thn«<t>i  tamtt'  WdtIhI  n  rfdiuiUiid  kgr  it«  profm ie».  and  ilut  iIhi 

TAFT.  OPERATIVE  DENTISTRY.     Fourth  Edition.  

I  A  Praclical  Treatiie  on  OpiTaiive  DeniiMry.      By  JnsATHAx  Taft,  0J>.S. 

'  Eounh  Rcviicd  and  Enlatgcd  Edition.    Over  100  lltuuratioiu.    8vo. 

Price,  Cloth.  M-3S;  Lealhei'.  500 

"AD  (hf  impoRMii  optmloiw.  in  (11  ih(ii  tjioAittU-  "  li  li  *  i)tam<'>  ■■■'  coa^lMt  inniiH  un  ibc  Art 

•  An,  an  <{•■»}•(  dltcuHcil  bt  ih:  luiliui.  ind  thi:  iJPiKiiiiil  DcBtlMrT."— i^iiSn  JMAW  TlawIaW 

mA  la  hitfhlif  pnKtiol  thmo^vut,"— iVnAt/JF^'^v  Om^rtf. 

!*r. 

TANNER,  INDEX  OF  DISEASES.     Second  Edition.  I 

A"  Index  of  Disca&ct  nnd  ihcir  Trcaimeni.    lly  Tiiod.  IIawkis  Tannilk,  ii.u.^ 
I  r.H.xa'.   Second  Edition.    Ri-nied  nnd  Enlarged.    By  W.  H.  bROADRKN'T.  M.D. 

With  Additions.     Appendix  of  FormuUe,  otc.    *vo.  Price  {3.00 

By  tbb  uieful  band-book  the  character  of  any  disense  mny  he  delenntncd  in  a 
moment,  and  Ibe  general  outline  of  treatment  purtned  by  the  best  authoritie*  mad 
ipparent. 

" Thi«  wtfV .  lili  uilirrt  from  the  cilttd  tuihor. hn  "Fiiulhr.  ■•Iuiiutiti  Ukt&nua.esannlia, 

*lrTri(]y  v^ti  foi  iiMlf  %  rcputalion.       -         -    "It  I*    i  nJtpiinp,4U-,  bniaftrpHd  id  ih*  v*pIou«cIh. 

'H  initl,  olui  iTi  tlilc  indlcna."— A>w  Ytrh  tMUat  I    InnJlda.  guJin  AI<  nrk  tka  mw  unplMi  p _, , 

Stt*nl.  UimTr't  iHBiiallhiivtkiniivlMm.— »tnw*;V<^tL 

I  ft  Timn. 

nv  SAMP.  AUTHOR.  M 

THE  DISEASES  OF  INFANCY.  1 

I  A  Practical  Treatise  on  the  Diseases  of  Infancy  .ind  Childhood     Third  Edi- 

tion.    Carefully  ReviMd  and  much  Enlarged.      Br  AL^Reii  Mkadow.s.  m.d. 
8vo.  I'Tice  J>oo 

Recommended  a»  a  Text-book  ai  JetTcnon  Medical  College  lad  Oilier  Khoob  of 
Medicine. 

"Out  of  ihi  aci«  anfoLanuii.  and  mmhIIiI*   I       "Wt  MuMMitKTtm  rfihr  laitarFK  ihc  MHtn' 
inanuih  nn  ihr  uilqKi  "—LtitJni  Lumtl  if  ihtnaculia  w  wllf4  Is  ilx  kiiWa  ihini^ 

MEMORANDA  OF  POISONS. 

A  Mi-Tnitiiinda  of  Poisons  and  their  Antidote!  and  Testa.      Fifth  AjiI' 
from  the  Ijui  London  Edition.     Revi&ed  and  Enlarged.  In 

This  most  complete  Toxtcologjcal  Manual  should  be  whhin  reach  of  all  pby 
ciAn*  and  pharmacbtii.  and  u  an  addition  tn  every  family  library,  would  be  l! 
means  of  Mvini;  life  and  allaying  pain  when  llie  delay  of  sending  ion  a  (Aytici. 
would  prove  fatal. 


PUBLICA  TIOAS. 


TIBBETS,  MEDICAL  ELECTRICITY. 

A  Hand-hook  of  Medical  Elcdriciljr.  (iivini;  fuJl  direcU«fi»  tor  its  Applica- 
UOD.  etc.    By  lleiRuucT  TlBHifn,  ii.u.     64  Illuttntions.    Svo. 

Jtransactions  of  the  college  of  physicians. 

TIjp  TranviKiion^  of  ilif  College  of  fhyiiaani  of  ttiiladclphia-  Ncwf  Series. 
Vob.  I,  II.  in,  IV,    8vo,  price,  per  vUume,  Js-jo 

Vol.  V.  Conuininic  Articles  and  DiftcourK*  b>-  Dn.  Ailtc.  Djieo^ui,  Mills 
A  V.  Mcig*.  H.  C.  Wood.  Coben  ;  rrofs,  Tytoa.Gro«s.  lUnbdov.',  Allen.  Leeds 
and  others.    Juit  KtaHy.  Cloth.  (lUi  Top.  13.50 

TYSON.  BRIGHTS  DISEASE  AND  DIABETES. 

IA  Tre«tisc  on  Diabetes  and  Bnijlil'i  Di»ca»c.  With  Eiipccial  Reference  19 
Patholoj;;/  and  ThcnpcutJoi.  By  Jambs  Tvson.  If  D.,  Prolcsiur  of  I^tbolofty 
and  Morbid  Anatomy  in  the  University  of  Pcnntylvania.  With  Colored  Plate* 
and  Buny  Wood  Engravings.    6vo.  Price  %^,yi 

:■ 


ir><U  •■vdy  wt  DU*r>uiijn.  uid  aill  te  (ohhI  ia  Ik       ■■■«  I*  ■nDwUaiiljr  vdl  dasilbnl.  h  ihM  miy  onM 
iv<rr<HU  |ir«p*f«liDiinti|[i*i-l..  .      ....  !«•  i<ln«>  <  n«illM  At  knok  mm  tai  pratiiHl  '—GtimiMI  tiin.\ 


I 


nv  UMK  At'TltOK. 

GUIDE  TO  THE  EXAMINATION  OF   URINE, 

A  Prnetic.1l  Guide  to  ihe  Kxaminaiion  of  Urine.  Fof  the  uie  of  Physicians  and 

Siiidenb.    With  Colored  Plates  and  Numerous  IllusUitiiotii  Engraved  on  Wiioil. 

Fourtb  Edition,     iimo.  Price  fL^o 

Advantage  has  been  taken,  in  brinjpng  nut  a  new  edition  of  this  work,  not  only  to 

correct  the  previous  one,  but  tu  make  such  additions  uf  new  Facts  and  Processes  a» 

would  add  10  Its  value  williout  inaictijlly  increasing  its  siie, 

'IV  Tynai  coininmn*  wlibs  ihtri  uiseaiit  ef  ihe  ilWarY  af  rb>I  •«r«iiin.ih(DhiilaliiMl<htii>i(al  ihiisc-l 
%tw%mtiS»  uf^tc.  Knil  Ou  rrajfccu  ud  appBWii*  mcd  In  ttn  aiulpiv,     Kxcllnit  nitv  an  th«ii  jeI*">  ^m  ilrtcfikitf 
HKI4  orslbiim'n,  a^iCar,  roUxiif  mAltci,  blip,  ana.  line  uld.  Chtofl^H.  lAmplu(+4  tfA  aulplAlb  .  »ai1 

IM>/lb  MHyt-l-t't  "—riUa^tlfJUa  M'Ji.^1  Ttmti 

"  Wt  |ui«  «>M<«i«d  b«b  plauun  and  iiiulii  Aim  ilie  |>cnn*la(<liu  boek.  Ii  li  j^BHUttly  wmiw.  mnistmi 
WiiJi  p>Mlk«l  inliMniliM,  mhI  I>.  •"  txlM<r.  a  nlnhli  and  uuiClcUnr  aulik  la  th>  dlBtal  HUlBlulllir  M 
■liiK.     Wt  cm  leanwBd  l>.  Tywe'i  bwti  u  tiu  ihai  wnplr  nippbaf  <&  diBliiI  <uad>  dI  ihc  ^ytfoiM.'' 

lTKE  CELL  DOCTRINE.    Second  Edition. 

The  Cell  Docuinc.  Its  History  and  Present  St.iie.  With  a  Copious  Biblio- 
mphy  of  live  subject,  lllaiiratcd  by  a  Colored  Plate  and  Wood  Cms.  Second 
Edition.    8vo,  Price  ti.m 

TURNBULL.  ARTIFICIAL  ANESTHESIA. 

The  .\dvnnL»gc»  aiid  Accidenis  of  ArtificinI  Ana-Mhcsi.i :  Its  Employment  in 
the  Treatmciil  of  Dtsca**:  Mode*  of  Adminiilration  ;  Cciiiidcrmg  Ihcit  Rela- 
tive Risks:  Tests  of  Purity;  Treatment  of  Asphyxij;  Spa&ms  ol  the  Glottis-, 
Syncope,  etc.  By  LatrRCMce  TurnbI'i,i.  >«D,.r>t.G,,  Aural  Surgeon  to  Jeffer- 
son College  Hoipiiail.  etc.  Second  Ediiiijn.  Revised  and  Enlarged.  With  17 
Itlutiraiions  of  Various  Fnrmt  of  Inhalers,  etc.     iimo.  Price  Si. 50 

■  "  Aa>ut«ii>  ■  ■  vibfKI  of  entt  InKril  iihI  m<iKn>nu  lu  piiT>lcluu  And  dsniiKi.  *nd  (vnrlhiu  ibil  mil 
m4  Itmi  m  bAUT  un*FnU>di(ig  Ihr  lul^nl  \t  wi^bi  wMi  anal  s>u]ll>  Tbii  mil  wi  rtaud  i*  iha  MM  aid  id 
llH  uody  >r  du  luh^KI.  int  ii  ffWMB  the  luhim  nv  in  iIh  pmm  Iiour,"— iV«la/  KttMtr 

TEALE,  DANGERS   TO   HEALTH.     Third  Edition. 

A  hctorUl  tiuidc  to  Domestic  Sojiittiiy  Defects,  lly  T,  Phidjim  Tkale.u.ii  . 
T.KJCJt.     With  Colored  PfutCS.     8ro.  Price  Jj.y 
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VACHER,  CHEMISTRY.  *■ 

A  Primes  of  Cbemifiir)'.     Including  Anxtysv.     By  Akthub  Vaciikr.     iSrio. 

Price  .50 

VIRCHOW,  POST-MORTEM  EXAMINATIONS.  Second  Edi- 
tion. 

Poti-monnn  Examinaliont^.  A  I)«script>o<i  and  EsplanaticM)  of  the  ktcthod 
of  Perfonninj;  them  in  the  Dead  House  of  the  B«r)in  Charil^  Honpttal.  witb 
especial  reference  to  Mcdko-lcEiit  Practice.  By  Pfirf,  \'iRciio«r.  Transliited 
by  Dr.  T.  P.  Smitii.     Second  Edition,     tamo,    with  4  Plaice.  Price  11.3$ 

'  "AoKHi  uxtul  iBuual  ftwn    iSi  tmi  nT  a  nuiwr  "In  lew yta »i»l pmnUlltr mltj a i«irtM«  m4 

Ihc  ^riDrt&Biicc  of  pdBl.qvincm  cjiimimlkjii*,  ch«n  ■■       ^BrUitk  JMHIda/  ^tmrmti- 

MguhlaUll*!!."— luHlf.  I 

WAGSTAFFE.    HUMAN  OSTEOLOGY. 

Tlie  Siudenls  CuiUl-  lo  Humjn  OMeoloj;y.  By  WtlUAM  WARWICK  Wao- 
STAFFE.  r.R.c.s.  With  13  Lithographic  Plates  of  the  Bone*.  Showing  Mus<Jc 
Atlnchmcntt.  and  60  Wood  F.ngraving*.     luno.  ftice  fy» 

WALTON,  DISEASES  OP  THE  EYE.    Third  Edition.  fl 

A  Prautkal  Treatise  on  DiscMcs  of  lh«  Eye.     By  Haynes  Walton,  m.SF 
Third  Edition.     Rewritten  and   Enl,-ir|;ed.     With  five  plain  and  three  mloicd 
full-page  Ptetes;  and  many  other  lUuEttratiuns.  Test  Types,  etc.     Nc;irly  txa 
pag05.    8vo.  Price  19-00 

WARNER.  CASE  TAKING. 

1  he  Student!  Guide  to  Medical  Case  Taking.  By  Francis  Warner,  h.p., 
U.R.C.F.,  etc.     iimo.    Cloth.  Price  fi.7S 

OhhI  DiHHO -OiH  >     Cbn-t.    AtbiWt   [Mh*m.    PhiMM   af  iW  K**w  Syww.    Ot  a»  tf 
tulji  Sriitm-    WihcRsiKiuoryliraaL    W  i^  Dicatin  S|i>e*-    <X  iki  Lim.    Of  On  Uruuty  6th—. 

Iqvlmi&QEi  for  Ciu<  TiJiibK- 

WATERS.  DISEASES  OP  THE  CHEST.     Second  Edition. 

The  Uivc-ascs  of  the  Chcy.  Their  Clinical  History.  Paihologv  jiid  Treat- 
ment. By  A.  T.  H.  WAtRKN,  M.h..  Fellow  Royal  College  of  Phyncians.  Widi 
Nunteruus  lllustnilive  Cues  und  Lithographic  Pluto-     Svo.  Price  ^4^30 

*'  "nx  pfcnt  «dili«B  conuin*  new  dkM''"*  <A  hvBkaptTttt.  luy  fmt,  aeftk  nfMfhitJji.  Blml  uuBruitito*. 
IhnracIC  ■amartMH.  Md  ihr  iikr  <if  chlnrHl  in  tvrtain  rthnaatiBf  thldlVBI:  MhBrcMpim  bttt*  «*ni*v«d  ^4Wav 
ofUHKUklnniirtiiiaiFMintni      S'mt  chancKriuk  nAygmiiiufhlt  ii»rl>p  tin  iliii  \vm  tilliiil" 
Iff  MiM*t  ftJ  Surg-t^  Twrfis/.  " 

WOOD.  BRAINWORK. 

Btainwork  and  Overwork.     By  Prof.  H.  C.  WOOD.  Jh.    }:mo. 

Price,  Puper  cover,  .jo ;  CtoUi 

WEDLS.  DENTAL  PATHOLOGY.  

With  Special!  Itcfciencc  to  the  Anatomy  and  Phyaiolo^  of  ibc  Teeth.  WMi 
Note*  by  Thcw.  B,  Hitciicocx,  m.D..  of  Harvard  Univer*iiy.  105  IlluMtra- 
tnuions.    Svo.  Price.  Ctotb,  »j-50;  Leather.  t*-y 

WHITTAKER,  ON  THE  URINE. 

Student's  Primer  on  the  Urine,  liy  J.  TuAVis  WKiTTAKitR.  M.tj..  PhyBidan  W 
And<;non's  College  Dispcnury.    With  Illustrations  Etched  on  Copper.     i6ino. 

Price  ^1,50 

Phr>i(>lc«ical!lnidriif  Unn«— SouiIdbIb  PD>iii(.    QuuUif.    Cotof.    OJw.    Sp«<«ftt  Cnmr.     HkNcr 
udlbbaTkir.    S*dkm«it  w  Dip«iu.    rh-ninil  5tiitlT  nflfrtni    Itwclh*     Allium     PHibIiIii 
Una.    Photptiiln.    Bind,    siitir.    Bile     Mkn«cop4«]  Siwly  tt  DriiM  and  Di^bt 
Uaia-    Uric  A'Lid     Triple  nmiplBiM      I'haifihMc <>(  Uoc-    Ftukoy  Pluapbal*,     "— tTt  rfTlMi 
•r  Sodi  ami  of  A«nuiol>,    CriitiK,    Tyratlni.     Laiaot.  CholaiolH     Epitbctun.     Pu  CMUbi. 
"T)h  t^iancpeuaHdoriraKenlmlliiudf.u  viUwlooihanBpKuadMIatAi."— MM.  TVwn 
"  Xui  ind  cskIk,  uhI  III*  llluunilnei  >ic  nty  rxid  matmon  M  the  (fa^H  vli;!!!  Ih  ihIwi  (4  ihc  •Biiab.bu 
•rib(<t(tuBsiH«Utt>ti1(tlnHUiHiulmicrai<«|N<tl(i>pms(iaK.'^— «MJn  JiM.  titJSart.  Twr^. 


PUBUCA  TfONS. 


WEST.  THE  DISEASES  OF  V\rOMEN.    Fourth  Edition. 

Lecture*  on  the  Diwascs  ftf  Wotncn.  Kj  Ciiakles  West,  m.d.  Fotirtli 
LoDdon  KdtliDD.  Reviu^il  und  in  part  re-wntien  by  the  Author.  With  Numer- 
ous AddUkmi  b;;  J.  Mathf.ws  Uuncak,  h.d..  Obstetric  Pbjrucun  t»  St.  B>r- 
tholoovcur't  Hospital     HvD.  Price  S5.00 

Ore.  WcH  &nd  Duncan  arc.  pcihapi,  the  moU  celebrated  London  phjruciani 
giving  altcntion  to  the  Diseases  of  Women,  and  together  have  made  a  most  com- 
plete work,  either  for  the  phytician  or  Mudcnt. 

WILKS.  PATHOLOGICAL  ANATOMY. 

Lectures  on  Paiholo^cal  Anaiomy.  By  Samvei.  Wilkes,  p.rs.  Second 
Edition.  Revlied  and  T.nUrced  by  Waltkh  Muxuh.  H.1>.,  P.K.s.,  I^ysician  10 
and  Lecturer  at  Ouy's  l]ospiul.  London.    8vo.  Price  $(1.00 

BY  SAMB  Al^^HOR. 

DISEASES  OF  THE  NERVOUS  SYSTEM. 

Ijecturea  ob  Dt}ea»cs  of  the  Nervous  System.  Delivered  at  Cuy'i  Hospital. 
London.    New  Edition,  with  Additions.  Numerous  Illtulraiive  Cases,  eu:.     £vo. 

Uotl).  ib-oo 
"Ahstk  of «nt oliH. onbodinM M  Iidoct  ihtmnln  i4<)h  ttyiittmafrnt  i^iimm  at  latof  ihc  ui 
MWiatllth»<  J  llw  lAKdM  Hinv^M  )nipif)tai."~Amrni*ii  J^mr art  tf  Ki^ift  Airmr. 

WRIGHT.  ON  HEADACHES.     Ninth  Thousand. 

Headaches,  their  Causes,  Nature  and  Treatment.  By  HcNiir  G.  Wridht, 
H.i>     limo.  Price  -jo 

WILSON.  ON  DRAINAGE. 

Drainage  for  Health ;  ot,  Lasy  Lesions  In  Sanitary  Science,  with  Namerout 
llluumtions.     By  J<»t:pti  Wiuicis,  m.d..  Medical  Director  United  States  Navy. 


One  Vol.    Ckuvo. 

"  Dr.  VDhb  !•  tmnblv  knem  u  no*  ef  Chi  bad- 
In  AwirloB  *rti>*t  on  nniM*  nM  jnibUd  li«alih. 

"  WbU  wrilbn  And  v*ll  llliulnttfd  Atl^llon  (0  *U 
indtlncK  u*  wn  mutS  •llHaH  *nd  parlup*  nanr 
bn*.  "—OmtrmmH  Cmi^tr 

••  laKmluv  u  xll  u  aMUl."~ntUM^Ul  Lid- 


Price  |i, 00 

'^  Rmily  undcfiroDd.  aDd  brWdy  uid  coicUdf  pr» 

"  Warth)F  i<  tuslM  a  ■  popuUr  imiiiijii  dr  Hi* 

"  Will  b#  fur*  lo  D4  « lutflMDcvr  of  jpnod  la  emy  fimi' 
UvKtUK  aeud  fnWDC  il  nxT  tK  lo  powcH  ■  «n>  "— 


UV  &AMK  AUTHOR. 

NAVAL  HYGIENE. 

NAval  Hydcne.  or.  Human  Health  and  Mean*  for  Prerenlinii;  Disease.  With 
llluuraiive  Incidents  derived  from  Naval  Experience.  Illustrated.  Second 
Edition.    Svo.  Price  I3.00 

WILSON.   HOW  TO  LIVE. 

Hc^ilth  and  Healthy  Home*.  A  Guide  to  Personal  and  Domestic  Hr^cne., 
By  r.KoHCE  Wilson.  «.[>.,  Medical  Officer  of  Health.  Edited  by  jos,  Gj 
RicHAKDsoK.  H.t>.,  Professor  of  Hyi;iene  at  the  University  of  Pennsylvania^ 
314  pages,     iimo.  Price  Si.oo 

CatriM  1.— ImradunDry,  iwfa  \j.  n.  Tba  Hnmu  ^aOf.  jj.  m.  Cnua  of  Dtaevc.  SO.  iv.  rgoJ  ud 
jtHti.  119,  t.  ClKnIli>«i  uhI  OnhlBt.  ■««.  n.  KRHtf.  K«mit«  ud  Tninlni.  117,  tb.  Boih  aai  b 
I  Suifaiixllnis.  thiiiucc,  Wannlnc.  w  .  hi.     viu,  laftaioui  Dl»™n  ud  ihalt  Pnmoiua.  i«g, 

"ABHIBiiful.  «>i)lB«Tervv*r.uupublebaoli.*'— A>w  i'trk  lltr^U. 

"  Mariwd  ibWHluHi  kr  >  HMod.  khmISi  ipMt,  u>d  mi  itatnct  <<  ill  Saay  (hmUmH— .  iwihIm  mn*  1 
t*M.M4*baHUHailwinlnuppant(AivriMr'(pintnikr  *k*i.    .    .         Wt  owmi  «p^  w»  UiUr  « I 
!,«  Mrii  aiWca  »  ban  md  ««*  MtH  •atM(CiiM."—JA>A»/ Ttaw  aa/ 4;dMVr. 

BY  SAMK   AtrrHOR, 

[A  HAND-BOOK  OF  HYGIENE 

And  Sanitary  ;>dence.    Willi  lUustratioiu. 
Enlarged,    8vo. 
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Fourth  Edition. 


Revised  and 
Price  f3.7S 


WILSON.  HUMAN  ANATOMY.    Tenth  Edition. 

The  Aiialuinisi'i  Vidc-Mcmm,  Gcncml  and  Special.  By  Piof.  EkAsuus  Wil- 
son. Editi-d  by  GiLORoe  BUCHANAX,  Vtoleaot  of  Clinical  .Surj^ry  io  ihc  Uni- 
•ftnity  of  r.lnsj^ow  ;  anil  He\rv  H.  CuaRk.  Lecturer  on  Anatomy  al  the  Rojat 
In&miary  School  of  Medicine,  Glasgow,  Tenth  Edition.  Willi  45®  Eni^avings 
(including  :6  Coluted  fUtcs).    Crown  gvo.  Pnce  {6.00 

Kccommended  as  a  Tut-book  3I  Rush  Medical  College.  Chka^o;  Bdlevuc  Hot- 
pital.  New  Yorlc;  Si.  Louis  Medical  Collie;  Yale  and  Danmouth  Scfaoolt,  and 
many  other  College*. 

BY  SAME  AtaHOK. 


HEALTHY  SKIN.     Eighth  Edition. 

A  I'taclical  Treaa*e  i>n  lite  Skin  and  Hair  ; 
inent.     Eighth  Edition,     tiaio.    t^pcr. 


their  Prceervatiofl  uvd  Man: 
I-ricc  $i 
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WILSON,  SEA  VOYAGES  FOR  HEALTH. 

The  Ucein  as  x  Hcilih  Kevirl.     A  ll^nd  book  ul  I'riicttcal  Infotinattan  as  Ut 
Seel  Voy>igc«.  for  ihe  Useof  Tourists  and  Invalids.  Bv  Wm.  S.  Wll&ov.  i..x.(:.t>, 
Lond.,  M.it.r.s.K,     WiUi  a  Chart  thowinK  ihe  Ocean  Routes,  and  Illustrating  tbi 
Physical  Gtoi^raphy  uf  the  Sea.    Crown  8*0.  Price  ^I-JO 

CKAmfe  I.    Cui3'lvr  Kffccu  nfthm  Ocvjiii  Q^mxie     *   Tb*  Vutoui  HoAth  Vvfw^rt     ^  Tiiav  t^fttarliiv— 

toe  HoUi  U  So,    B-  Occutaiiuiu  uid  Amiumicrvu  ■■  Set.     $.  ObJMu  of  ImcRM  u  Sa     m.  Xad  if  i 
.  Vciipg«e— Puian  fOau.     <i.  Ttio  llmntiranl  Vcyigc.     ii    Aiatntu    IB  CliiuM,  Obm.m>1  H«aUi  Kftcni. 
I'l).  Soiich  AlKn  *nil  lliCHnuu.     ■*.  Tht  UHKreksy  (itll»0«an. 

Armfuiii  A.— Ouiiil  Roiuindlstii  Vugnsels  AmEnJIa.     B.-  Kma mid  Adflrcii  n  «< m <<  i>«  rnail^ 


kii  tupplkilby.  or  baMd  wpan,  ihc  tciial  txptnmcof  w  uubot,  «o4  <licbac\  nuy  te 
]d  14  nil  vhnhan  MiindHUV*.  wIltMiiit  pnxnui  ciixtliK*,  a  (a  nyacf  <tf  uiy  lanctk. 


WELLS,  OVARIAN  AND  UTERINE  TUMORS.     Just  Out. 

Tht  Dingnolii  and  Surijical  Trc.ttment  of  Ovarian  aiiU  Llttinc  Tumtirs.     B' 
T.  SPEtWER  Wklls,  M.D.     [tlusttalcd.    8vo.  Price.  Cloth.  $j.66 

So  long  a  lime  having  elapsed  since  Dr.  Wells  has  collertcd  the  results  of  h. 
large  cupcTieacc  in  book  form,  the  present  volume  will  be  cngerly  looked  for  by 
interested  in  this  very  important  siibjcct. 


WOLFE.  ON  DISEASES  OP  THE  EYE. 

A  Pwctic.il  TrcAiisc  on  Diseases  and  Injiirici  of  the  Eye.  Being  a  Course  of 
Systematic  and  Oinicnt  I.cctiircs  to  Studcnli  and  Mcdital  Practitioners.  By  M. 
WoLi^  r.H.cv.K.,  Senior  Surgeon  to  the  Glasgow  Ophthalmic  tnstiiuiion.  etc. 
With  to  Colored  Plates,  and  numerous  other  llluurationv  Octavo.      Price  17.00 

WALKER,  INTERMARRIAGE. 

Interm.irringc.  or.  The  Mode  in  which,  and  the  C«U5C^  why.  Bcautv.  Health 
and  [niellecC  result  from  certain  Unions ;  and  Deformily.  Disease  and  Insanity 
from  others.    Illustrated,     izroo.  Price  >i. 00 
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WARD'S  COMPEND  OF  CHEMISTRY. 


A  Compcndnf  Chemistry  for  Chemical  and  Medical  Students.  Ry  G.  Ma$o!i 
Wahii,  m.r,,  DcmonfciratoV  of  Chemistry  in  Jefferwn  Medical  Collese.  Phila- 
delphia. Containing  a  Table  of  Elements  and  Tables  for  the  Ut-iectiijn  of 
Metals  In  Solutions  of  Mixed  Substances,  etc.     1  imo.    Cloth. 

lotcrleaved  for  the  addition  of  Notes,  {1.3}:  plain.  $1 
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WOODMAN  and  TIDY,  MEDICAL  JURISPRUDENCE. 

Fuicnmc    MtUieino  and   Toxicolu^.     By  W.  BAiiU'n^r  Wooouam,  m.D.. 
Pbysici^ui  to  the  I^ndoii  Hospital,  and  CitAXi^.s  Mr-YMiiiT  Tmv.  F.c^..  Pro- 


of Blood  and  ihe  Microscopic  Appearance  of  Human  and  other  Haits;  and 
tl6  other  lllutiriUtoiu.     Large  ocuvo.     Sold  only  by  Subtchplion. 

iVice,  Cloth.  %T.Y>\  Medical  Slicep,  ft.jo;  Law  Lenihcr,  I8.50 

Ari  lyMMMlt  in  lit  *mtmtnx.  vi  cnm  tm\Mi\  in  [h  liwinictt«.  >r  oill  |«>>*  »  At  incdtoJ  jnitii.  iidi 
B«  tMA  iDihe  ASfnl  pi«<llciiHiei.  ■  tioHhoux  (^ukTu)  knuvtcitjc.  furrvirnl  in  an  ijmjitfkUy  r™}A(c  •ITl•,"— 
,  ....  _ _.  .  ..I  tnily  L 

<o«l«t , "— CWw<w f  ■'  Lamitl  mmd  O^tmr . 

"JUIilMbni  known  ootki-Hi  Mdliul  Ju'lipniiltnH  have  IiHii  iial  under  MnirllHiisnfcr  iIh  pnditcUmar 
UK  pnxal  *t*IIM.  It  (onuiDi  ajB«t  ■iriiM'iK  Ihu  cm  be  fnuiul  Inolhei  aaikt  ini  iheiubjciti  bolll  It  n« 
Mkcrc  MvpibliOB.  Ur,  Weodvun  vitl  Dt-  Ti^  fuiv  both  tluujeht  tm  ih«  a^^Utctljr  ihrnudvct.  «Dd,  laiih  ni^ 
w^iHCiy  AM  uonn,  havi  bntttghr  Ef^trhvr  «  mu«  of  fM'Lf  whkK  l<  LKlV  iTiort  (>f  «i(i'untTjiic,  Tht  bo*W  it 
>vn]ky  111  tjjH  ib  plH*  *lonB»Ht*a(  tnjr  i^ofli  nii  ih«  tunc  iuTr)*cE»  and  mtuE  i>rvvc  trf  jErvdt  utc  »  a3I  «Ki>  t«b> 
':<in<nBli«l<Duio,<o<l  Hill  UKdiul  pnftitteiits.    Vabirt  na  tiaiuilBn  in  nconunsul-ni  li lu out  n*il- 

Ahifilkii  tht  wotIi  *<II  nnt  wlih  ih<  hm  «r  tci  cIsh  u  ■  rn«Kci»4(ul  huidbuil,  uid  <*nnai  Ul  M  v* 
■  mJcpfpvUifiy."— .Via  )>'<  JMb4/XA^^ 
"  ii  faBOM  Ik  dhermac  ihui  ■  nhubk  tanintiubas  te  Itit  tmiaiUc  KibiKI  vS  owdiGd  )iiritpnl4*noc."— 

"  TV  Ka|H  (f  iM>  bmk  t(  nf7  «M(.  Md  in  cucuiih  wstrtif  of  all  (UBiuHUiian."— /Wi/i<^fi^<« /.^rK/ 

WYTHE.  ON  THE  MICROSCOPE. 

j^H  The  MK:ruficopiit,      A  Manual  of  Microscopy  and  Coropendiutn  uftbe  Micro- 

^H  scopic  S(icnci-«.  Micro-Mi n«r^ii>gy.  Micio-Cticmiitlry.  Biology,  HMology,  and 
^H  Practical  Moidicine.  ByJosBPU  H.  WVTUu  a.m.,  u.D.  Fourth  Edition.  351 
^H       llliatratiooK.    8vo.  Price,  Cloth,  ^}wOo;  [,ftk(ticr.  %^aci 

^^  An  Index  and  Glou.-ity  have  been  combined  in  thix  edition,  to  tu  to  be  a  source 
of  valuable  infotmattun.  Noticei  of  recent  addition*  to  the  microKope.  together 
with  the  genera  of  microscopic  plants,  have  been  given  in  an  Appendix. 

■■  TlUi  11  GDC  -jf  Oio  inini  iiluibk  im.(«*k«  <ui  mi- 
cnXDpy  *vtr  offsnJ  »>  imdenu  nr  pcaclilioiwn  af 
naitlilM.  'I'ki*  (dliian  b»  l>«n  gHady  cnhiMtd  in 
vbIuv  by  tht  fcddiclan  uf  (hA|i1<t^  on  tKf 


*  PfMB  HihlW  H  liiHS  of  Ihc  tulhoi  of  llii.>  irartl.  d 

ikllM  pfltfllcit  .M^cir«copi<i.  a  ■tia:cufiLil  Kuchtr  df 

■mm-uuIj  pruiincnT of  iniijli;lni ui4iiirc*iy 

!«M  virtfd  tkivitfncc.  v<  liid  ■  ficbl  In  f  Kpccl 

tMokinM  hiihuidi.  Ou'  eiiMiaiiDH  ■nrully 

ilidin  tht  rJuoic  bdbf  oa.  The  ttjlc  I*  cksr 
dwlnd,  BOd  nne  Ha-h  1I14  b«afc  with  ih^  uimcst 
tty*r  wnwhmiiton.  It  It  (he  nwn  viJiHbl*  lo 
fiqnicMn  *nd  noliial  iIiuIebi  «a  •ovuni  «f  id 
i\v0^t  ■pfjltcMkoi  rif  Ihv  mienAcopc  lo  nwdtcal  mbjccu 
iltwim  nnil  *l>r»lun.  The  nununui  pUitt.iuni 
(■(■MiA  an  biaiHifuUr  raln'd.'n  Ml  n  twdcMOM. 


W*  fed  Afvud  of  i1   At  *'<  Ain?ric#n  oroilucliDb."— 


H 


UH  (f  ih< 

mieraiupr  In  |«L)iuki^.  diafriu^it,  uiil  Miah^y.  arid 

Rinillliuch. 

"  The  auihof  v«ry  cartfUJy  t«liu»  hi  vrtry  naoaa- 
lary  bd  ud  ^ndplc  idadna  id  lEe  uie  (4  tht  micnh  .1 
tcopc,  ud  now  Ihu  Ihit  fcfitimmcnl  lua  bacpnc  on  ca-  ' 
Mnilgj  »n  i<r  ivir)  |...i.   .r... ,  r-.  amaoieiuailiHBi a 

ItrwtlctI  Ku>de  and  r- > 1     <l   it  alto  >  naouiiy, 

arul  w  an  ftiUy  oL-r ''ailBf  VhttaauneM 

tinldiu  It  one  of  Itii  nuii  vilujble  mt-lnoki  rrrt 
«A#*d  ID  t1l"lt*f*  and  pracDijoDcn  cf  ortdKipc."— 


Br  SAllR   Ain-HOK. 

OSE  AND  SYMPTOM  BOOK.     Eleventh  Edition. 

The  PhvuciAn's  I'uckct  UoMiand  SYniptoiii  Boole.  Conlaiiilnji:  tbc  Doses  and 
LV^of  all  the  Pnncijial  Articles  of  the  M.ttciia  Medica.  and  Original  Prepara- 
tions,   Eleventh  Revised  Edition. 

Price,  Cloth,  (1.00:  Leather,  with  Tucks  and  Pocket.  }i.3^ 

"Hm  (feapHr  ta  Dtelelif  IV<|wr*iii.ot  vlll  hrroiinil  u<^ul  10  all  pnnlclni  phyiicuna,  niiat  Drvhmn  han  but 
Ida  aONaJBiaoce  vfAtha  maCB  vt  pnpafi^t  the  vtrivn^  arUdca  uf  4iei  h'  uieti^k.— JVadH^n  Utdii^  *»ti 

''M*a|ralH'd4Wli«d|HMIInan«»iniltiJH  a  uaahl  Unit  weak  10  haw  an  kla  tludy  uMa  *"— C^aWa  AMKraJ 
f  ^•gitiu  Jlmrmtl. 


p.  BI.AKISTON.  SON  • 


WHEELER,  MEDICAL  CHEMISTRY. 

Medical  Chcmi*(ry,  Including  iIm;  Outlines  of  OrKinic  aad  PhysMofinl 
GaefRJttry.     By  C  Oiubgkt  WHrKi.eit.  h.u^    Second  i-ldiiion.     tamo. 

Pt»eK$yoa 
WOAKES,  ON  DEAFNESS  AND  GIDDINESS. 

Ou  Dcafncs*.  CiddiiKw  and  Nolws  in  ibc  Head;  or.  The  Nft«o-Pharync«l 
A«p«cl  of  Eni"  Diw.-isc.  by  EDVfAHn  Woakks.  M.ii  .  Senior  Aural  Surgeon  la 
thcHoipiu)  for  Diwascs  of  the  Thro.ti  and  Cheot.  Third  Ediliou.  Keviytrd  and 
Enlaiged,  wiUi  Additional  lUuslruttnni.     timo. 

(a  nmnial  ■!■  vlnlc  worV  M  (be  *ai«hlf.il  |«nit«l  (tfkll  I  i  ilaini  ■adtnl  focUliaaai  *k>  dnW  u  rtx 


8T  THK  SAMK  AUTtlOII. 

WOAKES,  ON    NASAL  CATARRH. 

PcMt-nual  Catarrb.     lt!>  Cause*.  Conwqtieacet  and  Trearawnt. 


/«    J^Ytt. 


ILLUSTRATED   BOOKS. 

MEDICINAL  PLANTS. 
'Being  Deicriptioni,  with  onjiinal  Kigutei,  of  the  Principal  Plants  etnptayed  in 
Medicine,  and  an  accwini  of  their  Properties  and  Uki.  By  Robiikt  Burrtxv. 
F.L.S..  Piofciwr  of  Botany  in  the  King't  College,  and  to  the  Phjinnacculiral 
Society,  and  Hi'.nkv  Tkimicns,  M.ti.,  P.I_S..  Lite  Lecturer  on  Botany  ol  St. 
M;iry'>  Hospital  Medical  School,  la  41  ParU.  each.  |3.oa  or  in  4  voW.,  Urge 
8vo.  vriih   906  Colored  i^ea,  bound  in  half  morocco.  gi)i  edged.  99000 

AN  ATLAS  OF  TOPOGRAPHICAL  ANATOMY. 

After  Plane  Section*  nf  Froien  Bodies.  By  Wilu*m  Brai'NE.  PiofcMor  of  Anatomy 
in  the  University  of  LeipiiK-    Tranilitcd  by  £i>wakd  Bellamy,  f.r.c.s..  tUir- 

f;con  lo  and  Lecturer  on  An^iiomy  .it  Charing  Cros»  Hospital.    With  34  Photo- 
llbograpbic  Plates  and  4A  Wood  cubt.     Large  imp.  Sva.  $  ixo 

ATLAS  OP  SKIN  DISEASES. 

Considting  of  >  Series  of  IlluuraiMni,  with   DeKriptive  Text  and   Notes   upon 

Treatment.     By  TiLiirKv  Fox.  i*.u..  k.r.C  r.,  late  Phywci.m  to  the  DepannwBt 

for  Skin  Discjucs  in  Univenitv  CoUeitc  HotpitoL    With  71  Colored  Plates 

In  16  Parts,  each,  |t.0O  or,  ■  Vol.,  Royal  4to.  Clulh.  txojao 

AN  ATLAS  OF  HUMAN  ANATOMY. 

Iliuttmling  most  of  the  ordinary  Di^icctiuni.  and  many  not  usually  practiced  by 
the  Student,  By  Kickman  J.  (Iodlee.  11.S.,  p.r.cs,.  Autuant  Survean  to 
Univctsity  College  Ho&pital.  and  Senior  Demonstrator  of  Anatomy  in  Universi- 
ty College.  ^A'ilh  48  imp.  410  Colored  Plates  (112  Fipires),  anil  a  volume  of  £11- 
jdonatury  Text.  (K>uOo 

A  COURSE  OF  OPERATIVE  SURGERY. 

By  CtiRi.'noi-tir.K  IIkatii,  p.R.c.it.,  Home  ProfeHor  of  Clinical  Surgery  in  Utti- 
vervty  College,  and  Surgeon  lo  tlie  Hospital.  With  lo  Plates  drawn  from 
Nature  by  M.  LfevElU-ft.  and  colored  by  hand  under  hisdirvcrion.    410.    914.00 

ILLUSTRATIONS  OF  CLINICAL  SURGERY. 

Contitiing    of    Piaics.    Pho(i>£(.»phs,   Wood    cum,    Diagrams,  cK.,  etc..   illnstrxl- 

SE  Snrgkal  Diseases.  Symptoms,  and  Accidents ;  also  Operative  and  other 
ethods  of  Treatment,  with  Docriptive  Lettenxm.  By  Jonathan  Ht/iCBiN' 
SON,  P.R.C.S.,  Senior  Surgeon  lo  the  London  Hospital.  Vol.  I,  containing  fas- 
ekuli  I  lo  X.  bound,  with  Appendix  and  Index.  MS-oo 

Fasciculi  XI  to  XV.     Ready.  Each.  #3.$o 
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NOW  READY.  THE  SEVENTH  REVISED  EDITION. 

MEIGS  AND  PEPPER,  ON  CHILDREN. 

THE  MOST  THOROUGH.  COMPLETE  AND  PRACTICAL  WORK 
ON  THE  SfllJECTNOW  HEFORE  THE  PROFESSION. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OP  CHILD. 
REN.  Bjr  J.  FoRSTTU  Mbics.  w.d,.  on«  of  die  Phiruoans  to  the  PenturlvMua 
Hoapiut,  Con»utiing  PhyskiM  to  tlic  Childrcn'i  Hospital,  tK..  and  William 
pRn-BH,  M.D..  Pfi>frMorof  Clinicil  Medicine,  University  of  Pcnniylvania.  IVovost 
and  ex-officio  President  of  the  Facult)-.  Ili^ci^ut  to  the  ItuUdelpbia  H(»|)ttal, 

Fellow  of  lh«  College  o(  Plij mcUiu,  tic,  etc    'iho  Scveiiih  RcviMd and  Improrc^ 

Ediiioa.    In  one  volume  of  over  i  iM  rofal  octavo  p>gcs. 

Price,  handsomely  bmind  in  Cloth,  96.00;  Lcuhet  |7.oa 

Tlie  rapid  sale  of  six  large  editions  of  Dn.  Meigs  and  Pepper's  work  on  ChlldKB. 
and  the  dcm.-ind  for  the  new  edtlwin  now  read)',  is  suiTicicnt  evidence  of  iu  Ki^al 
popularity.  Tlu:  Urge  practice,  of  many  years'  uanditig.  of  the  authors,  imparts  (oit  .1 
value  unequalcd,  piubaUy,  by  any  oilier  on  tlic  subject  now  before  the  prDfcwton. 

The  cntlro  work  lua  been  now  again  subjected  10  aa  entire  and  thorough  revision, 
some  articles  have  been  rewrrttcn,  man^  adtjitions  made,  and  great  care  obfcrved  by 
the  aolhors,  thai  it  should  be  inott  effectually  brought  up  to  the  light,  patliological 
and  llicrjpcuiical,  of  thi;  iwcscni  day. 

The  publishers  lutve  very  ma^y  favora.ble  notices  of  the  previous  editions,  re- 
ceived from  n u met uus sources,  foreign  and  domestic.  They  append  a  few  from  lead- 
ing journals,  which  will  give  a  {;cncral  idci  of  llw  value  pl.^ccd  upon  ii.  both  as  a 
Ttxl-Ba^i  for  the  Student  and  n  work  of  reference  for  the  Cenerat  PnulHioner. 

"Ills  tHc  noMoMi^ciie  w4kupDnlh«  tub}«i  JnourlvtfOA(T;  U cMnflifu  Af  «<if « tVt  rttiiln ef  |v«i«iul  A«d 
ia«  oyirkDCig  nf  oOiet  1  io  quMlllOMfrwn  IhcutMlmeni  MtikoiWaL.  InlS  uhuaiaxl  •lavad.*.*  miplir.iait 
wtuiili  Uu  jmlijn  dtKm  anjnuibiSjn  fir  hivlnj  pnduR^  st'Mk  uan|<BlEd  f^  dieim  ir(  iti  iwdtw. 


"  B«  !■  I  Kicniifle  kMb  in  llw  diicnnii  ud  UMUiOK  tit  dui  Jhciw  </  diUdro,  m  An  nai  hniiiw  iv  **i 


"U  It  «alv  Ihrf*  yttn  tinn  v*  h*4  O^i  pIahic*  vf  wevouunil^nt  t^  Tihh  K.il(Jan  of  Uih.  c  Kf*Utfii 

[  Wllh  <lv  trciiil  ai]i]><]ana  It  rugr  uftlylw  im>DHii:*.|*iM>f  (twbni  uiOmaii  i>>in|inlwruiir4  Tuilt  nndi 

•((biMftasf  vhlfh  <ht  Anfrtun  t'lacUWiwr  nn  »iit  kintclf,  for  Muiy  •>  fffrxiu*,"— JV.  )'.  Adil. 


"  ]•  a  HN  ■ECtuMT  '"  "y  KnUh.tDihtvtv'f  (rtil(ltfn.*(«  wrV  tq  nlltoioin.  I)yi  ii  l<  fliidal,  IJb>w, 
MMy  tAa  tfioi  Avicriui  lOBdifHl  b^kt.  il  mt/vrJAaly  toajMnB  ■  r4#4mf  of  til  Ihr  bvtl  E'lit'pua  Uww 
•Bf  fncti<«,  vllh«t14aK«  tltrw^tiotit  of  foed  pcivtcul  jujfmcai,  ^owWrJfc,  >iij  apcricnc*  l^booki 
•boiMlt  I*  ciiWHiiiM  *f  \nnl(*<t  (riwltnci  ud  lAttnUlan  In  all  tfui  ftlaMtuAsiUtutvirfditUm.  W* 
■njtUd  wul(li(io«Dn)>nrT'  TticioR  ft*  diuuei  tf  thlMnn  vblck  tt  dM«  b«t  tnat  of  fully  inJ  irlaatr,  !■ 
tta  i«ln  </  ihE  tiuti  [Jiri»le<H<^.  iHUnlajloil.  wul  t)mi(Huriul  •cisK*."— i^a^M  Lamitt. 

P.  BLAKISTON,  SON  &  CO..  Pubushers. 

Su«tuot*  ia  LINDSAY  ft  BLAXISTOM. 

1012  WALNUT  STREET,  PHILADELPHIA. 
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Diseases  of  the  Live 

BY  GEORGE  HARLEV,  M.D.,  F.R5.,  Etc^ 

AuthsTsf  "Tht  Vrutt  ud  lu  Ocni«ii>KMi."  lad  "DUma.  It>  Vtnnn  PooB  urt  Tiaogoit.** 
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On  Fitf  Pater,  from  Coed  Typt.  vitk  Cohrtd  Hates  and  Thirty-six  Wocd-dttt 
B«Mndin  Ifeavy  Chth.  Brveled  Edgn,  i%.tx>  ;  LtalAer,  with  Raiud  Bandt.  ffuaa. 

rHE  Publishers  call  Bpecial  sllcntionto  this  work,  the  only  thorough  book  now 
before  the  profession.     The  reputation  of  its  distinguished  author  b  a  guar- 
antee of  its  roerits.  ^^ 
THE  AUTHOR.  IN  HIS  PREFACE,  SAVb:                  f 

r///AA£'H'r^£.4r/.?£",whlchlhavellw«ighifiiioeniil1eDiK!a»»ofthG  Uver,  wttk 
and  without  Jaundice,  with  special  application  to  Dlagnom  and  Treatmeni. 
embodies  wiihin  it  the  whole  .lubitance  of  my  oriipnal  moftograpb  on  Jaundice  and 
Diseases  of  the  Liver;  though  greater  titan  it,  both  as  lenrds  its  scope  and 
materiah,  and  the  bt){(>  amotini  of  clinical  and  scientific  data  that  h.-is  nevei 
before  bt-cn  collccird  together  into  one  volume;  while  in  a  gre^it  many  rmtancei 
it  fjives  .1  ncn-  rcndetitii,'  to  old  clinical  facts,  l^  presenting  them  to  the  reader  ut 
Che  light  of  modern  patfaoloeka]  science. 

At  I  think  time  in  iiuitc  of  as  mucl)  value  to  the  (Hrofcutonal  as  it  is  to  tbe  mercantile  man. 
I  hjvc  endeavored  to  condense  my  m.-ticnals  to  ihc  u;nioai,  without  running  tbc 
risk  of  endangering  their  perspicuity.  Added  19  which,  n.i  tfali  ircJiiM;  has  not 
been  penned  either  for  the  u«c  of  the  tyro  or  the  dilettante  in  medicine,  but  (m 
that  of  my  qtialiricd  brethren,  I  »hall  nciihcr  w«sie  time  by  entering  into  detailed 
accounts  of  the  literature,  nor  give  tedious,  and  probably  at  the  sanic  time  profit- 
less, discuinioni  of  the  iheuriea  of  the  roechunbm  of  jaundice  in  hi-p^iic  derange- 
menu.  Taking  tare,  however,  m  order  (hut  it  may  carry  more  weight  with  it 
In  the  eyes  of  the  reader,  to  illu^iralc  it  freely  wiih  cases  reported  by  indepen- 
dent obseivcTt,  both  at  liome  and  abroad.  While,  in  order,  again,  that  the  reader 
maybe  able  to  sec  for  himself,  at  a  glance. how  many  of  the  old-fathioncd  theories 
of  the  pailiolo^  of  jaundice  have  been  abandoned,  as  well  a*  how  many  new  ones 
have  been  eipcuicd,  I  have  put  my  views,  in  accard.incc  with  the  facts  and 
argument  exj-rcucd  throughout  the  body  of  the  volume,  into  a  concise  and 
diiwrummatic  tabular  foim. 

/  WOULD  DIRECT  \ht  special  attention  of  my  readers  to  the  chapter  devoti 
treatment,  as  well  at  thai  .-ki  the  end  of  the  book,  cniillcd  Hints  on  Di.ignosis. 
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••THitt«iiiltnfemlom,%IHl  >  bi(lw>.  tod  Ama- 
.-■.Iw  <a>K<nc  lim*  bgoo*  a-tfrntirt  ,:t  Itit  iw 
wnrton  tlie  Lurr.bsih  bcctUK  ^^JlMu:  fluniKIR  n  (lien- 

(n  ^  ihj  ciinme.  tnd  btc*ii>«  ft  wu  -tctl  kruriv*  ihai 

hT«  wvrk  vn  tilt  «ulij«<t     .    .      T'l*  nithQi  t^- 

t>ni*-l^l'  iht ch>rt« oT pflrlitlity  banc  lurfi 

"  li  H  <iM  oT  Ike  AvMMr.  •**!«  »wrf<<».  uul  ■»•/ 
iWuvHUH  BoUal  M*tu  ihtt  ktn  brrn  bid  i>p>n  «ir 
i«M«  dwinc  ttM  f«B«iu  ^eode-  -  .  ,  In  t«ucluMc*,  «c 
MWlii  I  «*t  BM  hcullly  Dr.   Hiiln't  eimoHly 

"Tbc  vork  b  ^Eb  feifvADoe^  In  4l^£Sp*1  *Kd  pmcit^Al 

MiMlllVii".  iif  I'lJ  III  If  ill  on  l^MlbJKC  vitb  vklch  «« 

V  i/00M*^nir4,  >M  u  w^nb  n»iy  bin*  In  ami  id  aur 

»Slwil'nbii«  hfubt  m<iblm.-—CUBtf  tM^al 

"TIh  lAok  •■AjM-ButKr  i>  imiid  in  >  muirrtr 
Imnxf.  ab^  ibt  wttfV  I*  ^jrtnncd  ['.  nnd  4  place  nmcnf 

Il  Si  (Kt  outcoiiH  «f  A  miiMl  ibtl  »Ti>l  Lo  Is  eiiV 

,.,  M)><|rp*d ihrnCvr.     It  a  ihe  i^rvliKlstliinitlhtnli- 

«f4  *4h  Jkihl^KKDi,   r   r   -  Wf  piiui  cpfiKnt  BunK^rci 

|M|  Hr*  iui««f  n(  h^iriK  'bM  IbM*  vbo  nad  (ha 

'*!>>«  vor^  b«/on  ut  ti  an«of  i!iv  mMt  dwvu^hly 
HlVMltt  vnr  tf4T«f*d  ^  ihc  ntdfOl  prnfoHlui  n|i4»  tbc 


f^rsi; 


Mtvoai  vW  «■  KUUPI  of  rliMXi*:  ujliicrica,  a  diily 
(iiBMj  bcfvik  dhonkn  »r«  not  4n1y  coamon  »  loilc- 

Mk9if^  Vtiif^  AMk*t  JfM^^,  Mt^/Aii.  Tmtt. 

•■■^Ui  AM  «Blr  ihar*4ilntf  hnawUnp  ci|wriflnw 
Ani  oIbwbiMh*,  but  Hbo  ut^ibtu  ibo  ntordac*  <tf  oih- 

b  lltt  BtBI  Out  Ol  ^ittOMB,       At  A  vdMltftC   llv|]«* 


'  Wc  *«CiHl  4t  ki  «tt  of  ihf  no«i  valiialiU  of  iba  T4e*m 
Nrtf'wui  lonrdi'il lifnliifr  "^^vtM/ra i'rmtitUmfr. 


>dft  been  |Md  lopiOioldoy-  U  hv  tfcn  K^'f^e^  V  ■ 
bctcfit*  i|EaR.  'Ilie  (TBI  (mill  lut  brim  oiuVxiAcO  lh« 
,i  .  .  .  ^^  'ii-'-imnni^  llvt  rfpi4u«  ihi  phiiwAtnl  balli 

i-n.u^.i'. .!.. .  ^joblcpt  rtf  '  liver  ctPiiifidjinih'  hnJ  '  b*llML'* 
Do*  virh  a  much  hn-vcijc/^  Tmni  ih«jt  hl»  p'c-Uvqiofb  u^ 
l&M  flltct.     AlTlicl*4  *•  m^ny  tlU'rk^li  ytii<\ii  i.<mitfff  its. 

Ilcvc  Dr.  llMrW'i  v«]nmc  a-ill  br  a  wvVuiDti  •iUfi<wCL  i* 

"  WvliAVf  fvd'f  iht  *'^1i'in«1>«ff>rt  Hft  *lOi  p^chIIk  hi- 
Nrsi.  AfhA  ta  wvn  fw  raJ  «nc(i*Dy  by  SuthfrTk  decurt, 

of  itiG  1J*fE,  hy  rcuofL  of  Kmi-trnjijcal  imUii^l  Cljurait 

*-ivi.uni'j   .  t-jft'c  LhrikTi'-irt«>nc<r  nicl^  ilivavn     ,   ,    ,  Vr* 

^^<     '  <  -  ^4«k  w  «i>r  f  Atdtit  «*  A  nl^ 

'<ii;  lulumd^f  Ibtii  UbrwH*  . 

'■  ■  I   '•.  It  tilt  noa  voleru^hkiv  »A<{ 

tcLkiriici-'t  mUxiic  Kc  li*i  Ihc  plutim  eJ^  iC4iJmG  ftti 
(lUfiy  )r<an-*'— AlrrfA  Citfr^/i'iaif  ,if/^/,W  ^fwrr^tJr 

work    1I41  wilt  be  eI*  daUmnklfl  vbTuc   to   the  prv>i- 

"ItH  c^Apitr  «ii  'Won  14  AM  ill  lltfi  PTsgiKitti »f 
!>'*»  PltCBM/  U  MIC  Iff  lh«  bott  kn  the  b«>ll,  a/>il  wUl 
AHiplT  Rfar  oDjr  site  lor  let  pCimbL"^/«/i«»#  MiJstai 

"  Wfih  (ffiijiaal  c'>i:^'Am*vn  vc  htvt  nnivnl  lUt 
fnOM  n(«Ucni  Vflrk,  a*i1  pirtcBl  h  in  thr  brdk^l  pffilri' 
ftiDii  »>ih  an  ^iqiEinllaJ  mdvaeueral-  We  knov  of  ik* 
work  oi  the  iJbd.  ^  ihb.  baud  upon  ihn  unVitytnE  ni^- 
li-T'n  btmvn  plijviojBCf  Atd  (uihnlo^  ,  iliv  «nlj'  av* itu* 
ct  hpvrvaEii  lo  tW  vint  of  <la«uc  kiod  urupvr  inal- 

"  TlwH  (ladfp^  wWdi  an  the  nou  rboit^orttir  fram 
■ha'r  aonliy,  at  4  tbQwtnf  Ladlvi^iuliiy  ^n  if^arin'nE, 
■#•  *fl  b«  ftfiinil  In  (hf  fhipi«  t^n  '  ITip  Gmrf  »l  Tre«' 
n^tf  Hcptflc  Ditrue/  and  la  ilui^n  i)ig  '  Oicmituy 
of  tfie  KvmiiAda,'  In  ttie  tinnrr  ihc  uiihor  ukn  up 
the  moBl  vr«nlncar  •fiKle«  la  ihi  puiHrta  mcdiCS  hAvLpg 
AHpiiciil'n  ^a  ihb  (liMqf  diifaoM^  And  cAiwidft  ibt^F 
Cbfmlxry,  ih^f  aiDdf  «f  »^i»n.  Hid  tht  condMlona  «4d(h 
ia  inJikalf    ih?4   ffnp£i>yin<ni.  aflcc  *AU»  tnkf 


I 


"  W*  cwnmrod  ih«  bDvV  lo  *h«  prt^vwon  ai  #m^nvMly 
«i>r;tty  of  vnidy.  «4d  «ih  ihM  ttiuiild  W  Ln  the  Ubf^xy  o1 
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